
AD-A235 651
723-X6-L203O

GENERALIZED COMPUTER PROGRAM

HEC-3
RESERVOIR SYSTEM ANALYSIS

FOR CONSERVATION

PROGRAMMERS MANUAL

JANUARY 1976

~ ~ENGINEERING I D

____ ____CENTER

U S ARMY CORPS OF ENGINEERS
:.:. :..:.o,; 1 1 0 0 47



This program is furnished by the Government and is
accepted and used by the recipient upon the express
understanding that the United States Government
makes no warranties, express or implied, concerning
the accuracy, completeness, reliability, usability,
or suitability for any particular purpose of the
information and data contained in this program or
furnished in connection therewith, and the United
States shall be under no liability whatsoever to
any person by reason of any use made thereof.

The program herein belongs to the Government. There-
fore, the recipient further agrees not to assert any
proprietary rights therein or to represent this
program to anyone as other than a Government program.



COMPUTER PROGRAM 723-X6-L2030

HEC-3 RESERVOIR SYSTEM ANALYSIS FOR CONSERVATION

U0

b - : -_ -' -. ;

PROGRAMMERS M.ANUAL

JANUARY 1976

The Hydroloqic Enqineering Center
Corps of Enqineers, U.S. Army

609 Second Street
Davis, California 95616



FOREWORD

This manual is intended for the user who wishes to become informed

of the intcr:al tSu.LU, of the computer proqram and for the

programmer who is concerned with making modifications to the

program. It sunplements the Users Manual dated July 1q74, which

contains a technical description of the program and instructions

for its use.
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RESERVOIR SYSTEM ANALYSIS FOR CONSERVATION

PROGRAMMERS MANUAL

INTRODUCTION

1. ORIGIN OF PROGRAM

This program was originally developed in The Hydroogic Engineering
Center by Leo R. Beard and has been augmented and restructured !,-inn th
past several years in connection with its use in many water resource
studies throughout the United States. The current version of the program
has a new structure of input data and operation control.

2. PURPOSE OF PROGRAM

This program performs a multipurpose routing of flows in a reservoir
system for up to twelve periods of uniform or varying length per year
based on varying flow requirements at reservoirs, diversions and downstream
control points. Power peaking and energy requirements at reservoirs
can be accommodated. The program can accept any nonlooping configuration
of reservoirs, diversions, power plants and requirements, but does not
orovide for channel routings (i.e., attenuation of flows in river channels)
or percolation losses. It can assign economic values to all outputs
and summarize and allocate these in various ways. It can automatically
iterate to optimize yield at a specified location. The flexibility of
input and output requirements and of computation techniques enable the
program to solve relatively simple problems with minimum effort or
elaborate complex problems with a relatively high degree of accuracy.

The program is intended for use on a variety of computer systems, and
for this reason, coding is in FORTRAN IV and adheres as much as possible
to operations that are common to FORTRAN software available to practically
all large computers.

3. NOTIFICATION OF PROGRAM MODIFICATIONS

A user or programmer who finds a mistake or desirable modification in
this program, or who has difficulty using the program, is requested to
notify The Hydrologic Engineering Center. Also, the Center would
appreciate receiving notification of changes required to run the program
on specific computer configurations.

4. ORGANIZATION OF THE PACKAGE

A general overview of the organization of the package can be obtained
from the logic flow chart of figure 1. The oackaqe consists of the main



program and six subroutines. The first subroutine, COMP, could have been
included as part of the main program except for the need to se-ent for
overlay use in some computers or to reduce the requirements for symbol
table capacity. Dimensions are specified in the COMMO9 statements, except
for those peculiar to each segment, which are contained in separate
DIMENSION statements. A detailed description of the calculations beinq
performed in each segment is contained in the following chapters.
Section letters referred to are shown on comment cards in the proqram
listing in column 4 immediately preceded and followed by equal signs.
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DESCRIPTION OF PROGRAM

5. MAIN PROGRAM DESCRIPTIO0

The main program initializes many of the variables and performs most
of the printout. Use is made of subroutine INOUT to assign default values
to variables that are not read and to data on tape 2 for retrieval by
the main proqram. Subroutine COMP is used to perform system
computations for each year. BLOCK DATA is used to initialize variables
to constants and alphanumeric information at compilation time. Other
subroutines are used for special purposes as described in their
respective chapters.

SECTION A: Values of zero for ITRNS and 1 for IPNT are set as
standard transfer and print controls that might be overridden later.
All tapes are reviound for initial use. Then many variables that summarize
output for the entire job are initialized. If ITRNS is 1, the yield
optimization routine has caused a transfer back to initialize variables
again. A transfer is then made to bypass all system read statements.
If ITRIS is zero, this is a normal operation, and system variables are
initiated in preparation for reading system data.

SECTION 3: Subroutine INOUT is called to read cards and to write
z. fi c ('.es 2 1;; T) YP. is sit at the starting year

identification number for printout use. IYEAR i set the same for use in
subroutine OUTPT. Specified values of efficiency are stored in the EFY
array for each plant in case they are not to be interpolated from table
values. The number of iterations per computation interval (NCYCL) is set
to 2. If evaporation is not read each year, the pattern evaporation is
read and printed here, and if it totals -:r-%, 4 -,t +o 1. because
an accurate computation can be made in one pass (except for power). If
there are power plants in the system, two iterations per interval are
needed, and, if there is to be a power system computation, NCYCL is
set to 3, because power is allocated after the first cycle and it takes two
more cycles to complete accurate evaporation and power comnutations. If
system power is to be computed, system power requirements are read and
printed. If this is a yield optimization comoutation, a new pane is
started on the printer.

SECTION C: For yield optimization, CFLOW is used as the yield multi-
plier and is initialized to 1.0. Tape 2 is rewound. For yield
optimiZation, maximum shortaqe or minimum surplus, as ratios of requirements
at station IFLOW, will be determined; these quantities are set to zero
and .5 respectively in order to initiate the search. TFLOW is set to -l
to show that a critical period has not yet started. The initial storaqe
at each reservoir is then entered as the storage at the start of the
first period and cnd of precscd, period. The lonc, _,tputation loop for
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a year is then started. Runoff quantities are read from tape, as are
all other quantities that vary from year to year. Then, if yield
optimization is desired (IFLOW positive), the required flow for station
IFLOW is retrieved from the temporary array used in Section F and multiplied
by the coefficient successively, approximated in previous iterations.

SECTION D: Local inflows at each control point (runoff below upstream
reservoirs) are next computed from runoff station data and converted to
flow units used in later computations. If JUPQI is positive, local flow
is computed as the sum of flows that have been read in for every
intermediate area between control points and below upstream reservoirs.
If any of these are negative, they are set to zero and a message is
printed. A check is made that minimum desired flows are at least as
large as minimum required flows, which in turn must be at least as
large as leakage. Then desired flows are stored in the QMINS array,
which is the target flow after any shortage declaration made in subroutine
COMP.

SECTIO;. E: Sums of flows for the year are initialized to zero to
start accumulations. Those that will be used to compute shortage
indexes are initialized to .001 to avoid dividing by zero in that computa-
tion. Peak power for year (SYPMX) is set high in order to search later
for the lowest value for the year. The titles for the year or group are
printed, and the computation subroutine is called.

SECTION F: For the yield optimization routine, total end-of-period
storage and total storages at top and bottom of the cunservation pool
are obtained for all reservoirs actively serving the yield location (control
point IFLOW). If the conservation pool is full, shortage is set to
zero and a new accumulation of total requirement since full reservoir is
set to zero. If the conservation space has not yet filled (TFLOW = -1),
no computations are made. If the conservation space has filled but is
not now full, minimum desired flows are accumulated and any shortages
are also accumulated. The minimum remaining conservation pool 24
recorded for use in determining how much the yield can be increased in
the event that no shortages occur. The minimum ratio of surplus to accumulated
yield since reservoirs were last full, and the maximum ratio of shortage
to accumulated yield are stored for later use. Some constants are then
established for computing average flows to date and a printout DO-loop
is started. This DO-loop is bypassed if printout is temporarily being
suppressed (IPIT negative). A print indicator (JPRNT) is computed for
each control point to suppress printout if desired either for all control
points or for the specific control point. Then pertinent quantities are
stored on tape 3 for use in the subroutine ECON. In order to allocate
economic benefits to upstream reservoirs, the difference between inflow
and outflow at each reservoir for the interval is computed and the sui:i
for all upstream reservoirs calculated. Then those reservoirs havingj
a negative difference if the sum is positive or a positive difference
if the sur is negative are removed from the sum, and the difference is
set to zero. This avoids assigning negative contributions to any bencfit
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or loss. The contribution ratio for each reservoir is stored in tne QII
array. If the sum is negative, all upstream reservoirs are given equal
weight in benefits allocation and QII is the reciprocal of the nuoer
of reservoirs. The values of QII and the total difference of inflow
and outflow at upstream reservoirs is written on tape 3. Other quantities
to be saved on tape 3 depend on the type of benefit. If the Lenefit is a
function of flow at the control point, both preproject and re'ulated
flos must be saved in order to establish benefits. If the henefit
depends on storage, power generation or diversion, only the quantity
concerned is saved, since it is assumed that these items would not exist
without the project.

SECTIOI G: If output units other than standard are specified, all
output quantities involved re converted in this section. The constant
CCFS converts from cfs or mI/sec to desired flow units and CACFT converts
from acre-feet or thousand cubic meters to tile desired volume unit.

SECTION H: Average flows to date are computed by multiplying the
average-to-date for the preceding year by the number of preceding years,
adding this year's value and then dividing by the total years to date.
Squares of annual flow shortage ratios are accumulated for later
computation of shortage indexes.

SECTION I: Control-point data relating to inflows and diversions are
printed in this section. Headings with pertinent information on system
configuration are first printed. The sum of squares of annual diversion
shortage ratios is accumulated for later computation of the diversion
shortage index.

SECTION J: Reservoir and power data are printed in this section.
Average annual evaporation and power quantities to date are computed. The
sum of squares of annual power shortages is accumulated for later
computation of the power shortage indexes. Then power quantities are
converted to kilowatts from thousand kilowatt-hours if that print option
is specified. The minimum peaking power capability for the year is
established for printing with monthly peaking capability if this print
option is specified. An operation control indicator for each month is
printed for analysis of the operation study.

SECTION K: At the start of this section, control point data relative
to outflows are printed. Then complete arrays as specified are written
on tapes 1 and 4 for rearranging later. The year count is incremented
and system power summary is printed. The sum of squares of annual system
power shortages is accumulated for later computation of the qy-tem
power shortage index. The year DO-loop is ended.
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SECTION L: Adjustment for the yield optimization routine is accomplished
here. If TFLOW is -1, the reservoirs have not filled in the entire
operation, and a shortage ratio of .3 is arbitrarily set in order to
force a downward adjustment of the tarqet yield for the next trial. If
a shortage ratio qreater than .)1 occurred, it is constrained to a
maximum of .3, and the coefficient CLFOW by which the first estimate of
yield is to be multiplied for each successive trial is multiplied by
1 minus this shortage ratio. If the resulting value of CFLOW exceeds 1,
a reversal in the direction of adjustment occurred, and the adjustment
is reduced by one half to inhibit continuous reversals due to over-
adjustments. If the reservoirs have filled and no shortaqe occurred
and if the surplus ratio is greater than .01, it is constrained to a
maximum of .15, and CFLOW is multiplied by 1 plus this surplus ratio.
If the resulting value of CFLnW is less than 1, the adjustment is reduced
by half. If either the shortage ratio or surplus ratio is less than
.01, optimum yield has been approximated, and the indicator IPNT is
set to 1 in order to call for one more complete computation with printout
and for subsequent termination of the job. The value of ITRNS is set
to 1 to call for another trial, and adjustment values are printed. The
year counter is set to the initial value for the next trial. Note that
this entire yield computation is bypassed if IPNT exceeds zero, as it would
o, the last trial. If the yield adjustment computation is not bypassed,
a new trial is started immediately following the adjustment. Otherwise,
long-term average flow, evaporation and power values are printed. If
the update routine is called for, this means that only a part of the
operation period has been computed, and the program branches back to
read new system data for continuing the operation study.

SECTION M: Except for short-interval computations, the shortage
indexes are printed next. They are computed by multiplying the sum of
squares of annual shortage ratios by 100 and dividing by the number of
years of operation. If requirement is zero, the shortage index is set
to -1. Temporary variables for flow shortage indexes are used in order
to subscript them in the order that they are to be printed out instead
of by control point number.

SECTION 'I: Storage frequency data are printed. This is percentage of
the conservation space occupied. When desired, subroutines ECON and/or
REARNG is called. A branch back is then made for the next job or
termination of the run.

6. BLOCK DATA DESCRIPTION

Constants and alphanumeric information are stored at compilation
time by DATA statements. Values equaling the dimension limits are
stored for testing arainst subscripts and also for initializing arrays.
Input card identification codes are stored and later used to determine
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the sequence of cards read. FORMAT specifications used in subroutine
OUTPT are stored in arrays. A check of the DIMENSIONi limits should be
made to insure that the array is large enough to accommodate the FORMAT.
The carriage control character "+" which causes the printer to print
two or more records on one line may differ on some systems. These changes
are noted on the program listing.

7. SUBROUTINE INOUT DESCRIPTION

The input structure of this program was designed so that cards or
values may be omitted and commonly used values assigned as default
values to the variables. Values that were either read or assigned are
printed.

SECTION A: Default values are assigned here to variables not required
as input. These are overridden when values are read from cards.

SECTInN B: Title cards are read from cards if they are from the first
job. Otherwise they are read from tape 2, written at the end of the
previous job. If there are no jobs following, an "end-of-file" is
detected and the run is terminated. Job specification cards are read
and written alphanumerically to a scratch file (tape 4). The identification
codes are tested to determine the sequence of the cards. The file is
then rewound and the card images read again under their respective
variable names and format. Contingency variables are set to 1.0 if they
were not specified in the job data. Standard conversion limits and
unit names are defined if other desired quantities were not specified.

SECTION C: Printout of the job specification data is done before
reading the control-point sequence. A conversion constant is set to
convert average flows to volume units per day. Interval identification
numbers and the total number of days per year are computed. The constants
for converting input inflows and demand units to those needed in the
program are established. If specified constants are negative, this means
that flows are to be in volume units, and a conversion to average flow
rates is made.

SECTION n: Start reading control-point sequence data. Here, again,
the same procedure of reading from cards, identifying and writing to a
scratch unit is done. Since quantities will later he subscripted using
the control point identification number as a subscript, these are tested
for dimension size, and the job is aborted if the dimensions are exceeded.
Control points are counted. Specification and operation data for this
control Doint are printed.

SECTION E: If a reservoir exists at this control point, the identifi-
cation number is tested against the reservoir dimension limit, and the
numbers and identification of reservoirs in the system and of reservoirs
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at and above this control point are computed. If there is a control point
downstream and there is no reservoir here, this and all unregulated control
points directly upstream are identified as part of the uncontrolled
area above that downstream control point. If there is a control ooint
downstream and a reservoir at this control point, this reservoir is
identified as a reservoir directly above that downstream control point.
Reservoirs at and above this control point are next identified as
reservoirs at or above the downstream control point also. If there is
not a reservoir at this control point, all reservoirs directly above this
control point are identified as reservoirs also directly above the
downstream control point (that Is, there are no intermediate reservoirs).
If there is a diversion at this control point, the total number of
diversions in the system is incremented and tested against the dimension
limit. Diversion quantities are subscripted with the sequence number
in which the diversions are identified. Cross-identification with the
control point number is established. The number of diversions at or above
this control point is incremented, and the diversion control-point number
is identified as one of them.

SECTION F: If the second quantity of the required diversion read on
the DV card is negative, it signifies that this diversion is actually a
return flow, with the first quantity identifying the diversion where the
water comes from and the second quantity the ratio of the diverted flow
that returns. These are printed. If the second quantity is not negative,
this is a normal diversion, and remaining diversion demands are printed.
These demands are multiplied by the conversion factor read earlier (Section
C). These are put in the QDIVS array, which will represent flow
requirements after any shortage is declared. Diersions at and above this
control point are identified as diversions at and above the downstream
control point if one exists and if no reservoir exists at this control
point.

SECTION G: Maximum and minimum required and desired constant flows
are subscripted by control point and month in the event that seasonally
varyinq quantities are not read in subsequently. If specified, quantities
for each of these variables are read in as seasonally varying quantities.
All such quantities are then converted to units needed in the program. If
yield at this control point is to be optimized (IFLOW positive), the
variable QMIN is stored also as TMPR for modification in each successive
iteration of the optimization routine.

SECTION H: Reservoir operation data are printed. The reservoir
elevation for the last period at this location is defined as zero so that
there will not be an undefined quantity if this is a tailwater reservoir
for another power plant. Zero should be a low enouqh elevation to cause
the downstream reservoir not to control during the first computation
period. If a neqative quantity is read as a temporary variable for
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initial storage, storage is that already in memory, and this must be an
update operation. Storages for each level are read and printed. If
there is no seasonal change, only one value for each level need be read,
and a routine fills in the remaining values. Table values of storage,
elevation, area and outlet capacity are next read and printed. Power
plant data are next read and printed, usino the subscript IP as the
sequence number of the power plant.

SECTION I: If tailwater elevation was read as zero or blank, a table
of flow vs. tailwater elevation is read and printed. If peakinq capacity
is to be computed as a function of outflow, a table for that purpose is read
and printed. If specified, a table of plant efficiency (if EFFCY is -1)
or power per unit of flow (if EFFCY is -2) is read and printed. If
the power requirement is not to be different every year, it is read as
a power amount, if positive, or as a plant factor, if negative. Proper
conversion is made immediately. If this power plant is in a power system
operation, it is identified with the system, and the system plant count
is incremented. A branch back is made to the next control point data
if there is a downstream control point. When all control point data have
been read, a summary of upstream reservoirs serving each control point is
made for later printout.

SECTION J: The scratch tape is rewound at this point and input data
that changes from year to year is written so that it can be retrieved
repeatedly for optimization runs.

8. SUBROUTINE COMP DESCRIPTION

This subroutine is called from the main program for the purpose of
performing the detailed system computations for an entire year.

Section A: The level at the bottom of flood-control space is
computed, and the constant to convert the product of flow, head and efficiency
to kilowatts is established. The DO-loop for a year of computation
intervals is started, and this DO-loop constitutes practically the entire
subroutine. A number of constants are established. NC is set to
zero in order to count iterations through the system for successively
adjusting average power head and lake areas. Plant power requirement
(POWR) is then stored as system contribution by that plant (PWER) for
the first iteration and evaporation is converted to feet if it is given
in inches. Indicator IPX is set to zero for each power plant.
Subsequent values of I will indicate that releases are controlled by
system power requirements.

SECTION B: This section is used to declare shortages if operation
criteria provide for reducing services when the agqregate storaqe in
specified reservoirs is below a specified quantity. Storage deficiency
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is first computed and then multiplied by a given ratio to obtain the
proportion hy which diversion quantities are to be reduced. The Process
is repeated for reducing river flow requirements. The new target flows
are designated QDIVS for diversions and OMINS for river flows. Target
river flows are not permitted to be lowered below minimum flow requirements.

SECTION C: This section starts each iteration through the system for
successively approximating average power head and reservoir area for the
computation interval. For each control point, an initially large value
is set for OMAXA, which is the largest flow physically possible and
usually corresnonds to outlet capacity at reservoirs. Then for
reservoir control points only, the following things are done. Storage
at the start of the interval is set as the average storage for the first
iteration. The rating table for each reservoir is searched with the
average storage and area; outlet capacity and pool elevation are inter-
polated from the table. Evaporation for the interval is computed. In
the very first computation interval for the job the current elevation
is stored for the preceding interval in the event that the reservoir is
downstream of and controls tailwater at an upstream power reservoir
(see Section E). When power is specified as a function of the head or
storage, power coefficients are interpolated from the table. The main
DO-loop for determininn system operation is then started.

SECTION D: The target flow for each successive control point is
designated as OA and the controlling condition (ICSE) is defined as flow
target at the same control point. Whenever this target flow is changed
later, the controlling condition is reidentified. The variable TMPP
is then designated as the equivalent desired (nonpriority) flow. Return
diversion flows, if any, are then identified, and total diversion (QDIVR)
above each control point and below all reservoirs immediately upstream
is computed.

SECTION E: For reservoirs, the maximum release (QnTMX) is set equal
to the smaller of the outlet capacity and the downstream channel capacity.
For nonreservoir control points, the QOTMX must be adjusted for safety
allowance (QL*CFLOD) for flood control and the safety allowance
(QL*CLOCL) already included in all computations of QOT. For all control
points, this quantity is allocated as a constraint on releases from
upstream reservoirs. For each reservoir level, the total upstream
release plus local runoff and minus local diversion is computed. This
quantity is constrained by constraints previously placed on upstream
reservoir releases and previously committed releases where conservation
releases are given a priority over flood-control release curtailment
(where ICONS is 1). Maximum release from each upstream reservoir is
then established as the release interpolated between adjacent levels
that causes capacity at the current control point to be exactly equaled
if any storage at the control point is filled. The minimum release
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(QOTMN) is set at the leakage value (less scheduled diversions, because
this is to be increased later by any diversion shortage that occurs).

SECTION F: The variable TMPPR is set as release required for power
generation. For power computation, tailwater elevation, if specified as
zero, is computed as a function of outflow. If so indicated, tailwater
elevation is taken as the elevation of the downstream reservoir plus 2
feet (0.6 meters) unless a specified tailwater elevation is higher. On
the first iteration, since the downstream reservoir elevation has not yet
been computed, it is necessary to use that for the preced 4 r period.
Power head is then computed and the amount of flow (TMPP) needed to
produce required power is computed. If this flow exceeds that needed for
other purposes, it will be stored in the QA array and the controlling
condition respecified. For cases where power head is a function of release
rate (usually at run-of-river plants), a provision is made to cycle
back within this section to make a more accurate estimate of flow
required for power generation.

SECTION G: A quantity, QO, is computed to represent the release from
this reservoir that would drain the reservoir to a specified level with
no contribution from upstream reservoirs. Later, a quantity QOT will
represent the release if all upstream reservoirs were drawn to the same
level, subject to previously imposed constraints. QOMN is a minimum value
of Q0 committed at any time and is initially set at full reservoir value.
When a reservoir is not intended to serve some specific downstream
purpose, this quantity will be held constant as a contribution by the
reservoir. Next, actual diversion is computed for areas without reservoirs
by shorting diversions where the total requirement for diverted water
(QDIVR) exceeds available local runoff.

SECTION H: In preparation for computinq total flow obtainable by
drawing on upstream reservoirs, subject to constraints, upstream reservoirs
that can be called upon are identified by a positive value of lOPER.
The highest level (LCNS) below which full conservation releases are
permitted when they cause channel capacity exceedence is then established.
Since reservoirs might be operated differently for each downstream
control point, it is necessary to compute QOT for all reservoirs at or
above a control point in order to establish proper quantities for that
control point. This is done for each reservoir by adding QO at the
reservoir to QOT values already computed for all reservoirs immediately
upstream. These quantities are to be used for allocating releases
to meet downstream requirements. Similar quantities are needed for
later allocating system power requirements, except that they must be
constrained by power plant capacity releases within the period of system
load and system reservoirs can all be called upon reqardless of whether
they operate for the control point requirements. Because of these two
differences, QOT to be used for later system power allocation is
computed separately and temporarily stored in the PG array.
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SECTION 1: A check is made for cases where the operation of upstream
power system reservoirs after the first iteration is to be frozen in
order not to overgenerate (except to prevent overfilling the reservoir).
This is only done if the upstream reservoir release is controlled by
system power requirements and even then it is done if usable storage at
the control point would otherwise be exhausted (L - 2). A check is then
made to assure that QOT at upstream reservoirs at least equals leakage
at all levels below full reservoir. QOT is constrained to committed
conservation releases at levels below flood control space, then to
maximum permissible release, and then not to be less than QOT at the
next higher level. This last check is to assure that previously
imposed constraints do not cause the reservoir to over fill. Special
checks are made for QOT at the top level (L = NL) to assure that it is
not less than leakage minus scheduled diversions at the current control
point and to constrain to controlled spillway releases if surcharqe
is permitted. A further check is made to assure that previously committed
conservation releases are made if they are given priority over maintaining
flows within channel capacity (ICONS - 1). Then a routine is provided
for diverting all spills through diversions if desired. If not,
maximum permissible release is raised as necessary to prevent exceeding
reservoir and permissible surcharge storage capacity.

SECTION J: For nonreservoir control points, QOT is computed by adding
QOT for all reservoirs immediately upstream to local flow (adjusted for
contingency allowance) and subtracting committed diversions in the local
area. The optional diversion spill routine is then included for these
nonreservoir control points. An optional diagnostic printout is provided,
which permits a coarse trace of system computations. Diversion shortages
are indicated when QOT at the bottom of usable space (L - 1 or 2, depending
on whether or not diversion has priority) is less than leakage. If so,
desired diversion quantities are shorted by an amount necessary to
provide water for leakage, if any. If diverted quantities are changed,
then QOMIA and QOMNB, the physical limits of QO, just be changed
accordingly, and QOMN maintained within those limits. QOT values must
also be changed in accordance with the diversion change, and its logical
limits checked.

SECTION K: The level to which upstream reservoirs must be drawn
(subject to previously imposed constraints) in order to provide the
desired flow is determined by searching QOT values for the control point.
If this is below level 2, priority releases are identified, and the amount
of draw-down below level 2 in order to provide priority release is computed.
If the desired level is below the bottom of the flood control space,
a transfer is made directly to the conservation release routine (Section M).

SECTION L: If the desired level is above the bottom of the flood
control pool T(L = NFL), the indicator IFC is set to 1 and a transfer made
to the conservation release routine in order to identify releases that
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would otherwise be necessary for conservation purposes. After return to
the flood release routine, a tarqet release is set that equals oermissitle
release minus any contingency allowance for flood control. The level within
the flood control space that would corresnond to that release is then
determined. Releases for all upstream reservoirs are computed, and, if
they are changed a new control condition (flood control) is identified.
A new value of QOMN is set to correspond to any release changes and checked
against permissible limits. This variable can be used later to freeze
the storage chanqe when the reservoir is not to be called upon to serve
a specific requirement downstream. The lower limit OOTMN is also
reset. An optional diagnostic printout is provided.

SECTION M: Conservation releases at all reservoirs at or above the
control point are made in this section if the desired level is below the
flood control space. Corresponding values of QOMN nd QOT'fl are also
reset. If releases at any reservoir are changed, the new control
condition is identified. The new release is identified as a conservation
release, and an optional diagnostic printout is provided. Then for
nonreservoir control points, the resulting flow is computed. If this is
negative, the diversion is reduced by that deficiency and the river flow
and conservation flow are set to zero. This section ends the loop for
determining reservoir releases.

SECTION N: Inflows and preproject (without reservoirs or diversions)
flows are computed for all control points. End-of-period storaqe is
computed for all reservoirs. If it is negative, it is because evaporation
was too large, so the evaporation is corrected by the shortage, and
storage Is set to zero. Average storage for use during the next
iteration is computed as the average of starting and ending storage for
the period. End-of-period elevation is determined from the end-of-oeriod
storage. Power peaking capacity is set to plant capacity plus overload
or, if it is a function of head or outflow, it is interpolated on
the basis of monthly average storage or outflow respectively.

SECTION 0: It is possible that conservation releases have been
adjusted or changed in such a way that contributing reservoirs were not
fully identified. It is then necessary to check the entire system
starting at the downstream end and allocating conservation releases to
upstream reservoirs. In order to do this, it is necessary to interpolate
between upstream flows already identified as conservation releases and
total releases at each reservoir in turn. Power is computed from the
actual release, making sure that the actual release is not exactly
zero, because it later will be used as a divisor in system power
computations.

SECTION P: System power requirement is distributed amonq reservoirs
in each system in turn. For each system, the power already generated
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and usable for that system load (PGAU) is computed. For the first
iteration ('1C = 1), this quantity for each plant is tentatively
stored as power requirement (PWER) for the next iteration, unless it is
less than te basic at-site requirement (POWR). Then the usable power that
could be produced by drawing all reservoirs down to each successive
level Is comnuted. This is accomplished by multiplyinn the power
generated (TmP, which has not been constrained to plant capacity)
by the ratio of PG, representing to this point the flow resultino
from drawing all reservoirs to the specified level, to the actual release
cormputed thus far (OA - 9LKG). 7esulting values are stored in the
same PG array. This is constrained by plant capacity at system load
factor and peakina capability at the upper end and by at-site require-
ment at the lower end. Total values of assigned system requirement
(PNERT), at-site requirement (POWRT) and generated and usable power
(P'AUT) are then calculated for that system. Also, the system total
power thaL would be developed by drawing all reserv -rz do;.. t. each
level is computed. These latter values are searched to determine the
level of drawdown required to develop system power.

SECTIN Q: System nower requirement is assigned to each plant so
as to draw the reservoirs down to the level determined above and, if this
assigned value of PNER equals or exceeds power already generated (TMPP,
unconstrained by plant capacity), IPX is set to 1 to indicate that
releases on the next iteration will be controlled by system power
requirements. If there is sufficient storage to produce system power and
if releases for other purposes do not force assignment in excess of
system power, then the power allocation computation is finished. Other-
wise, system total values of canability (T!PA), at-site requirement (TMP),
and newly assigned system power (TEMP) are computed. If the assigned
total is less than system requirement, an increased assignment is made
by interoolatinq between assigned values and plant capability. These
assiqned values cannot be met, but shortages will be assigned to plants on
this basis. If the assigned total is greater than system requirement, a
decreased assinnrient is made by interpolating between assigned values and
at-site requirements. This completes the power allocation and the next
comolete system computation (iteration) can be performed.

SECTION R: A quantity CTX is established for computing annual power
quantities in order to obtain a direct sum (CTX - 1) if quantities
represent energy units (such as kw-hr) or to obtain an average if quantities
are in power units (such as kw). Generated power at each plant is
constrained by plant capacity and annual values of power (SYPWR), a*-site
requirement (SYPR), system requirement (SYSP), system shortage at each
plant (SYSYS) and at-site shortages (SYSHP) are computed. The number and
maximum amount of shortages is established. System total values of
nenerated power, requirement and shortage are computed and annual values
obtained.
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SECTION S: Annual reservoir evaporation is computed and end-of-period
storage is assigned as state-of-period storage for the next period. A
count is made of the number of periods that storaqe Is within specified
ranges of the conservation storage (minimum pool to bottom of flood-
control pool for that month). The exact reference level for each
reservoir is computed. Flow shortages are computed, counted and summed
for the year. The maximum shortage is established. This is done
separately for desired flows and required flows. Annual values for other
flow quantities are also computed. Oiversion shortages and annual
values are determined. For return flows, this computation is bypassed.
This completes all computations for the year and a return is made to
the main program.

9. SUBROUTINE ECON DESCRIPTION

This subroutine is called from the main program to read benefit functions
in tabular form relating economic values to hydrologic quantities, to
evaluate benefits for the various nurposes at specified locations and to
summarize the benefits in various forms usable by planners and managers.

SECTIN A: The number of items in each table of economic functions
(NI) is set at 8 and the maximum number of economic functions ('1E) for
any control point is also set at 8. Control-point numbers and names read
in the main program are printed. All economic function names (types of
benefits) are read and printed. The variable, NEA, is set to zero to compute
the total number of types of economic functions used. The DO-loop for
computlnq benefits for each economic function is then started. The
year name, IYRA, is set to the first year of the operation study (obtained
from the main program). Before reading each type of benefit function for
all control points, an indicator JT'4P Is set to zero to print the word
"none" later if that type of function is not used at any control point.
In the control-point DO-loop, some benefit summation values are initialized
to zero for later accumulations. If a benefit function Is called for by
the IE indicator for any control point, the variable MTH is set to zero
and tables are read and printed. If the control point identification on
the tables is wrong, a note to that effect is printed and a return is
made to the main program, by-passing the economic routines. The maximum
tabulated benefits for each month are added to obtain yearly maximum
benefits, VMAX. If the month number indicated on the benefits table is
larger than the current month, I, tables for all months up to that one
are equated to that table. A value of VLEFT for each function and control
point is initiated at maximum annual tabulated benefits for later
determination of remaining benefits.

SECTION B: The DO-loop for each year is started (within the benefit
type 0-loo. If TECON exceeds 1, unallocated monthly benefits are to be
printed. Then some summation variables are initialized to zero and the
control-point 9r)-loop is started (within the benefit and year DO-loops).
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Monthly allocation ratios for each reservoir at and above the control
point are read, and total change in flow from preproject conditions for
each month is read from tape 3. Then a second DO-loop for benefits
functions is constructed within the three existing Do-loops.

SECTIODI C: The indicator 1B is negative to indicate that this is the
first pass through the routine for this benefit function. The hydrologic
quantities for each month are read into the Q array. A month DO-loop
is used to look up the benefit value for that month's hydrologic variable,
and the benefit value is stored in the TPP array. Hydrolocic quantities
that correspond to the benefit tyoe designated by the outer Do-loop
are read frc. tao 3, by-passinq other hydrologic quantities on tape 3.
'hen by-passed quantities are flows (IE - 1), it is necessary to read
tape 3 twice for project and preproject flows. The benefit for each
interval is added to the V and VU arrays to determine total value under
allocated and unallocated conditions. The benefit is also entered in
the BEN array to obtain the gain in benefits with the project. Some
sums are obtained, and benefits are subtracted from the VLEFT array to
obtain remaining benefits. When the month DO-loop is completed for any
benefit function not based on streamflow (IE # 1), monthly benefit print-
out is made, if specified, and computation for that benefit function is
complete. If the benefit function is based on flow, the nenative value
of 1B causes a transfer back to compute benefits that would occur without
reservoirs. At this time, 1B is set to zero and reservoir effects are
subtracted from flows. Benefits are obtained fron the benefits tables
for each modified flow and stored in the TMPP array. These are then
subtracted from those previously computed that were stored in the BEN
array, and the differences are stored in the same array. After this is
done for every month, the computed increase in benefits is allocated to
upstream reservoirs, if there are upstream reservoirs. The remalninq
project benefits are then stored in the BEN array. A branch back for
computing preproject benefits is made. 18 is set to 1, and preproject
flows are read from tape 3 and stored in the Q array. These are used to
compute preproject benefits, which in turn are subtracted from the project
benefits (REM) and the difference stored in the BEN array. The preproject
benefits are also subtracted from the V and VU arrays. Monthly benefits
are then Drinted, if specified. When the control-point DO-loop is completed,
total monthly benefits are orinted, if specified. The year counter is
incremented, and the year Do-loop continued. After the year DO-loop
is completed, the number of economic functions actually used (NEA) is
checked, and the economic functions DO-loop is continued. !,then it is
cutnpleted, 'IE is set to 'IEA for efficient printout control.

SECTION1 0: Benefits are next printed, as indicated in headings. Sums
are ini-ta-ted at zero, and a variable TMP is the reciprocal of the
accumulated number of years of benefits. The unallocated benefits (VU)
are multiplied by T4P (to obtain average annual values), sums for all
types of benefits are computed, and the resulting quantities are printed.
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Next, allocated benefits (V) are multiplied by TMP to obtain annual
values, sums for all benefits are computed, and the resulting values are
printed.

Next, total benefits obtained by project operation, including all
values obtained without (before) the project, are computed from VMAX
(maximum tabulated benefits) and VLEFT (benefits left or unattained) and
stored in the V array. Sums are computed and quantities are printed.

Total potential benefits (VMAX) consist of maximum tabulated
quantities in the benefits tables. These are added and printed. Remaining
benefits (VLEFT) are potential benefits minus benefits attained with the
project. These are added and printed. A return to the main program is
then made.

10. SUBROUTINE REARNG DESCRIPTION

This subroutine, which is called only once from the main program,
accepts output data retrieved by subroutine RINTP, desiqnates the
rearranging to be done and print formats to be used, and sends it to
subroutine OUTPT for rearranging and printout. The common statements
contain variable names that are convenient to this subroutine and not
necessarily the same as in other segments. These are designed to automatically
store in memory the quantities transferred from one subroutine to the
other. It should be noted that DLTAI overlaps intentionally into
DLTA2 and DLTA3, whose variables are not used in the program. Care
must be taken to be certain that DLTA1 occupies the low order address.
Functions to be arranged that are designated by the subscripted
variable IRG in the main program are here designated Il to 110 corresponding
to IRG(l) to IRG(I0).

Format specification for key printout in subroutine OUTPT is placed
in storage here to facilitate the designation of format when calling
OUTPT. Each time that OUTPT is called, one format starting with I, one
starting with J, and one starting with K are used.

After slewing printer to a new page, ICND is set to zero to
indicate that BINTP is being called for the first time. In the event
that the study contains more than 50 years of output, only the first 50
years are accepted due to memory limitations, and a message is printed
stating this.

The statements startinn IF (Il.LE.0) for Il throuoh l10 then provide
for rearranging each of the 10 variables in turn, as specified and as
described in the followinq paragraphs.

If 11 is positive, BINTP is called with a zero value of ICND as
the argument. The second argument is KCPT because the variable beinq
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rearranged is subscripted for each control point. The study title and
name of the variable being rearranged are printed. Then OUTPT is called.
If the value of 12 is 1 or 3, data are arranged by year for each control
point. If 12 is 2, data are arranged by control point for each year.
If 12 is 3, it is changed to 2 upon the first return and OUTPT is
called again in order to produce both arrangements.

The identical procedure is used for the next six variables, 12
throuqh 17. The variable ICND is changed to 1 in RINTP the first time
it is called.

Variable 13 is storage change, and it is obtained from variable
17, storage at end of interval. BI4TP is called only if it has not
already been called for variable 7, to read storage. The storage changes
are computed by subtracting the end-of-preceding-month storage from end-
of-current-month storage and placing in ARRAY. Likewise the end-of-
preceding-year storage is subtracted from the end-of-current-year storage
and placed in AVG. Then OUTPT is called for earlier variables (1l
through 17).

Variable 19 is treated exactly as are Il through 17.

Variable 110, if positive, calls for rearranging a combination of
quantities associated with reservoir operation. BINTP and OUTPT are not
used for this. If 110 equals 2, only data for reservoirs having power
plants are to be rearranged. Headings are printed and then a year of
data are read from tape (after rewindina 1). If power is to be printed
in kilowatts instead of thousand kilowatt hours, the conversion is made
for locations having power plants (IPWR positive). For locations without
power plants, the power operations are bypassed, and different print
statements are used. Rearrangement under 110 is for all years for
one station at a time.

11. SUBROUTINE OUTPT DESCRIPTIO!I

This subroutine is called from subroutine REARNG each time that a
different variable is to be printed out in a particular rearranged form.
Data obtained in REARMG are placed in the arrays ARRAY and AVG and trans-
ferred in common with common statements DLTA1, DLTA2 and DLTA3 used only
for ARRAY, using dummy variables and intentional overlap. In the
subroutine name argument, ITST contains information pertinent to which
variables are to he printed in rearranged form, IND gives arrangement
information; and IFMT, JFMT and KFMT are format specifications composed
in subroutine REARNG.

The subroutine contains two main parts. In the first part, printout
is by years for each location (year Do-loop inside location Do-loop), and
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printout in the second part is by location for each year (location DO-loop
inside year DO-loop). If IND is 1 or 3, the first part is used, and if
14D is 2, the second part is used. When IND is 3, it is changed to 2 in
subroutine REARNG as the printout for the first part is completed, so
that both arrangements are printed out.

If ITST is 1, variables printed in turn are unregulated flows, river
flows and desired flow shortages, for which quantities are available at all
control points. Consequently, headings are printed without further testing,
and quantities for each year are printed. Averages are computed for each
calendar month at each station and are printed before printout for the
next station starts.

If ITST is 2, variables printed in turn are diversion and diversion
shortage, and these are available only for control points having a nonzero
value for IDIV. Headinqs are printed for these control points, and data
are printed exactly as for the cases where ITST - 1.

If ITST is 3, minimum-flow shortages are printed for locations having
minimum-flow requirements specified (where OM? is nonzero). Headinn; are
printed for these locations and quantities are then printed as for those
where ITST - 1.

If ITST is 4, chanqe-in-storaqe is printed for all reservoir locations
(IRES positive). If ITST is 5, end-of-period storages and elevations are
printed in turn. Operations are the same for both of these and similar
to operations described above. For change-in-storage, totals for each
calendar month are printed, whereas averages are printed in the cases of
storages and elevations.

In the second main part of the program, operations are the same as
described above for the first part, except as noted for arranaement and
except that headings need not be repeated.

12. SUBROUTINE 9INTP DESCRIPTION

This subroutine is called from subroutine REARNG, each time that a
rearranging operation is to be performed. Its purpose is to retrieve
information from tape 4 that is needed for rearranging into convenient
summaries at the end of a simulation study.

Large arrays are set up in common with unrelated variables in other
segments of the program simply as a convenient means of managinq the
rearranging without using extra memory space only for this purpose. It
should be noted that one array (ARRAY) overlaps intentionally into two
more common areas that are reservpd for this purpose.

19



Variables to be rearranged (and only those to be rearranged) were
written on tape 4 in the main proqram. For this reason, the number of
tape records to be skipped in order to arrive at the information to be
read from tape 4 must be calculated. This is done the first time that
BI11TP is called (when ICND = 0) by counting the number of variables to
be rearranged (IM) and identifying the storage sequence number of each
variable to be retrieved (IND(I)). It should be noted that Variable 8
is channe-in-storaqe. These will be calculated in REARNG from end-of-
period storage values (Variable 7) which need be read only once. Also,
retrieval of Variable 10 data is accomplished in REARNG without calling
BINTP.

Values of IRG are first searched to find t;he first variable to be
rearranged. As soon as one is found, its value of IND(1) is set to
zero to signify that it will have been rearranged when the next search
is made. Tape 4 is then rewound, and the annual and monthly information
is read from tape on year at a time. This sequence of read operations
is done for as many other variables as there are to be rearranged. In
this operation, IDN is the number of records to be skipped before reading
the desired information each year, and IDNN is the number to be skipped
after reading the information that year. As soon as data for all years
are read, ICND is set to 1 to signify that subsequent calls for RINTP are
not the first call, and a return to REARNG is made.

When RINTP is called after the first time, a transfer is immediately
made to search for the first subscript of IND(I) where the value is
positive, which signifies the next variable to be read from tape. Then
IDNN is set to the number of variables to be rearranged later, and IDN
is computed as the number of variables already rearranged. If variable q
is beinq rearranged, IDI is reduced by 1 when both variables 7 and 8 have
been rearranged, because they use the same tape record each year. The
tape is then rewound and for each year, I1 records are skipped, a
record is read, and II'N records are skipped. In the case of reading
variable 9 (elevation), annual totals or averages are not used, so the read
format is different, as shown in the listing.
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PROGRAM USAGE

13. USE OF TAPES

Input and output are controlled by read and write statements using
logical tapes 5 and 6 respectively. Other tapes are used in the binary
mode as scratch tapes only. Tape 4 is used in subroutine INOUT as a
"reread" unit. Because cards may be omitted for default values, the
order of the data may vary. Cards are read, identified and written on
tape 4. Identification is made from the two-character code in columns
1 and 2 and is used as a means of determining the sequence of the data
as it is written on tape 4. The sequence is then used to read from the
tape. Tape 2 is used for saving all annually changing quantities,
which are retrieved in the main program as needed. Tape 4 is again used
with tape I in the main program for writing output information to be
rearranged. Two different tapes are used, because the type of rearranging
is different in different operations, and it is necessary to store a
year of data at a time on tape I due to limiting array sizes. They are
read in BINTP and REARNG. Tape 3 is used in the main program for writing
data needed in the computation of economic benefits in subroutine ECON.

14. CHANGES OF DIMENSIONS

Changes of dimensions of variables may be required if systems are
studied that are larger than can be accommodated by the programs as
written. Also, dimensions may be reduced to minimize the use of core
space in the computer. When changes are made, dimensions of all variables
having a common dimension and the dimension limit should be changed
identically.

If the number of computation intervals per year (KPER) is changed,
care must be exercised to assure that input specifies the changed number
of days in each computation interval. While monthly intervals are
normally used, any regular or irregular interval can be used.

In changing dimensions, it should be recognized that the number of
reservoirs or the number of diversions cannot exceed the number of control
points, and that the number of power plants cannot exceed the number of
reservoirs.

It is good practice to use a unique dimension for each set of
variables so that future changes can be made easily and so that mistakes
are reduced.

Groups of variables that should have uniform dimensions are tabulated
below along with the corresponding dimension limit.
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KCPT (4U); ARRAY, AVG, CNTRL, CPT, ICPT, ICSE, IDIV, I)IVR, 1E, IEV,
TOPER, IPRN7,TPWR, TRES, IRESM, !SHQ, ISRCH, ISVSR. IUPQT, IUPST, NOIVR,
NFLW, NRESR, NSH2, NSHMN, NSHP, NSHPS, NSTOR, NUPQI, NUPST, Q2NDX, QA, QCONS,
QDIVR, Q1, Q11, QINDX, QI, QLKG, QM2, QMAXA, OMIN, QMIN2, OMPJA, QMINS,
QMX, QOUT, QOTMX, QPREP, SCNS, SHMX, SHM1X2, SHPMX, SHRT2, SHRTO, SPSMX, SQ,
SQA, S01, SQL, SQM N, SSH2, SSHQ, STORL, SYCNS, SYPRE, SYQ, SYQA, SYQI,
SYOL, SYQ!*1N, SYSH2, SYSHQ, TMPP, V, VLEFT, VMAX, VU.

KRES (30): AREA, CEVAP, EFCY, EL, ELEV, EVP, EVTMP. IRESM, ISEFCV,
ISR SEV,1G, QCAP, QO, QOMN, QOMNA, QOMNB, QOTMN, SEVP, STOR,

STORI, STORA, STORB, STRAy, SYEVP.

KDI 2) DINDX, IDBAS, IDIVR, IDV. ISHOY, NDVSH, QDIV, QDIVA,
QDIVS, TY!Y7SnV, SDV, SOYA, SHDMIX, SSHD, SYDV, SYDVA, SYSHO.

KPWR(20): COEL, HEAD, IDPR, IPOW, IPR, IPX, IRESP, OVLOD, PFMAX,
PGAUPPW,70WR, POWRP, PWRMX, QT, SYSSP, TL, TLWEL, TWEL.

KPWRS (2): IRESP, NRESP, NSRTP, PG, PWRS, SYMSP.

KPWR + KPWRS (22): PINDX, POWER, PWER, SHRTP, SPMX, SPR, SP14R, SSHP,
SSP, SYPMX, SYPR, SPYWR, SYSHP, SYSP, SYSYS.

KPR 12): APERD, APRD, ARRAY, BEN, CNTRL, CSTI, CSIO. ELEY, EVAPO,
EVP, RE, 1PEq, ISTOR, NDAYS, NSTOR, POWER, POWR, POWRP, P14ER, PWRS, 0,
QL, QCONS, ODIV, QDIVA, ODIVS, 91, QII, QL, QMIN, Q!11N2, QMINA, QIINS,
9MX, QPREP, SIIDIV, SHRT?, SHRTP, SHRTO, SM, STORB, STORL, SYSSR, TEMP,
TMPR, TMPX.

KSERV (19): ISERV.

KIJPST (18): IUPST.

KUPQI (10): IUPQI, tIUPQI.

KL (S): PG, PGT, 90, QOT, STORI.

SeverAl dimensions are fixed in the program and can be chan'ied, but
a very careful check must be made to assure that correspondini chanqes are
made at all pertinent points in the program.

Of particular importance when any changes of dimensions are made is
to check the sizes of three cormmon statements labeled OLTA and the common
statement labeled GAMMA in the main program to assure that space needed and
the dimensions of ARRAY and AVG are consistent in subroutines BWNTP. OtJTPT
and REARNG with dimension space in the main program.
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COMPME POWER GENERATED AND
IUSABLE IN LAST PASS AND
SYSTEM POWER GEN ERA TED IF
ALL RESERVOIRS WERE DRAWN
To EACH LEVEL,* SUBJECT TO
FLOW AND POWER COMMITMN
AND TO USABLE GENERATION
CAPACITY.

Ic  I I

DETERMINE LEVEL TO WHICH
RESERVOIRS MUST BE DRAWN
IN ORDER TO DEVELOP
SYSTEM POWER. ALLOCATE

SYSTEM POWR TO POW.R
PLANTS.

NO LAST
G ITERATION

~YES

COMPUTE POWER SHORTAGES
AND ANNUAL SUNS. CONFUTE
STORAGE AND FLOW SUMMARIES.

END CONTROL
POINT 1)0-LOOP

END PERIOD
DO-LOOP
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SUBROUTINE INOUT

STARTTT

ENOFILE 4 USING ARMY IBU
REWIND 4 R"AD APPROPRIATE

CONTROL POINT SEQUENCE

INITIALIZE VARIABLES TO ICARD FROM 4
DEFAULT VALUES

USING ARRAY hBR REAID
APPROPRIATE J CARDS PRINT CONTROL

NO FROM UNIT 4 PO~INTLESUN
IST JOBVAIBE

I-I

READ~ STORE CARE CARD TITEEINNARDREA -

CATION~E INAAARAYRDR

NONOI DATARRI

ST RE N TNEAD INRAD CARDIT

C TI LI AND ARRAYAR ARRY (R)

NOA CARD YESO A RTE

T E XHIBYRRY I R UNI -6- H



EX H IBIT 2

VARI A1LE DlEFT 4 ITT O'N",



ACM) - BENEFIT FUNCTTON kAME
AL - STCRAGE LEVEL AT PESERVOIRS AOVF A GIVFN POINT AT A GTVFN

TIME
AMOS a DEFAULT NAMES OF TIME INTFPVAL(EQuATFO TO APRn)
ANDYS m NUM8ER OF DAYS IN A GIVEN COmPUTATION INTFRVA(
ANYR - NUM9ER OF YEARS ROUTED ALREADV, EXCLUdInG CIIRPENT YFAR

ANYRS w NUmSER OF YEARS RCUTED ALREADY , INCLUDING 'JPFNT YAW
APERD(I) w NAME OF TIMe INTERVAL (FIRST PART)
APROCI) o NAME ?F* TIME INTERVAL (REMAINING PART)
AREA(M*K) a TABLE VALUE OF AREA IN ACRES FOR RESERvIRp M
AREAV a AVERAGE RESERVOIR AREA IN ACRFS DURING PERIOD
ARRAY m TEMPORARY ARRAY FOR STORING ITEMS TO RE RFARRANGED
ATMP a TEMPORARY VARIARLE
AVEM() a AVERAGE QUANTITY DURING INTERVAL I FOR PERIOD nF STI.DY
AVG a TEMPORARY LOCATION FOR THE AVERAGE OF ITEMS Tn RE ARWANGEn
BEN(I.J) a BENEFIT IN DOLLARS FOR TIME INTERVAL I ANn P;UkCTInN J
BLNK a HOLLERITH CODE FOR 8LANXS

CACFT a COEFFICIENT TO CONVERT FROM ACRE-FEET (THOUSAND C11BIC AFTFRS FflR
METRIC SYSTEM) TO DESIRED UNITS

CCFS a COEFFICIENT TO CONVERT FROM CFS (CmS PO METRIC SYSTFM) TO

DESIRED UNITS
CEVAP(M) a COEFFICIENT OF BASIN REFERENCE EVAPORATION (FVAPO) FCR

RESERVOIR M
CFLOD - COEFFICIENT GREATER THAN I BY PHICM LOCAL INFLf-l RELCw

RESERVOIRS IS MULTIPLIED TO PROVIOE CONTIkGFNCY ALLr.ANCE FOR
FLOOD CONTROL RELEASE DETERMINATION

CKW CONVERSION CONSTANT TO CONVERT FLOW TIFS HFAn TO PrmFR/DAY AT

100 PERCENT EFFICIENCY
CFLON * COEFFICIENT TO ADJUST YIELD TAARD OPTIMUm
CLOCL * COEFFICIENT LESS THAN I BY WHICH LOCAL INFLO* RELOw RESEFRVOIRS

IS MULTIPLIED TO PROVIDE CONTINGENCY ALLOWANCF FOR CCNSFRVATInN
RELEASES

CNST * CONSTANT TO CONVERT AVERAGE KILOWATTS FOR PFRIOO TO THOUSAND
KILOAATT HOURS

CNSTI a CONSTANT WHICHP oHEN POSITIVE# CONVERTS INFLOw RATE UNITS TO CFA
(CMS) AND, WHEN NEGATIVE, CONVERTS (wITwOllT NEGATIVE SIGN) INFLO
VOLUME UNITS TO ACRE-FEET (THOUSAND CIWIBC m FTERS)

CNSTO a CONSTANT SIMILAR TO CNSTI PUT APPLIED TO ALL, FLOA REcUIREMENTS
CNTRL(IM) a LEVEL OF RESERVOIR STORAGE AT END OF COMPUTATION INTERVAL I AT

LOCATION M
CONST a CONVERSION CONSTANT TO CONVERT FLOW RATE TO vnLUMF PER OAY
CPT(MK) a CONTROL POINT NAME AT LOCATION M
CPWR a CONSTANT TO CONVERT CFS-FEET OR CMS-MFTERS T0 THOUSAND KILOATT

HOURS
COOEL(IPK) a TABLE VALUE OF STORAGE OR OUTFLOW AS INOEX OF PFAK POWER CAPACIT

AT PLANT IF
CoS a CONSTANT TO CONVERT CFS TO ACRE-FEET (CmS TO THrUSAND CURIC

METERS) FnR INTERVAL
CSQ a CONSTANT TO CONVERT ACRE-FEET TO CFS (TwOtuSAND CU9IC METERS Tr

CMS) FOR INTERVAL
CSTI () o CONSTANT TO CONVERT INFLOWS TO CFS (CMS) FOR INTERVAL I
CSTO(I) a CONSTANT TO CONVERT WATER REQUIREMENTI TO CFS (CMS) FOR INTERVAL

I
CT o CONSTANT TO CONVERT RATE FOR INTERVAL TO AVERAGE ANNUAL RATE FOR

SAME VOLUME
CTX a COEFFICIENT TO CONVERT POWER UNITS
DINOX(ID) w SHORTAGE INDEX FOR A DIVERSION IDs SUM (IF SQUARES OF ANNUAL

SHORTAGES FOR 100 YEARS, FACH SHORTAGE REINM EXPRESSED AS A RAT!
OF THE ANNUAL REQUIREMENT

ECVAL(ImLlw ECONOMIC VALUE IN TABLE FOR STATION M, INTERVAL I AND FUNCTICN L

EFCY(MK) o TABLE VALUE OF POWER PLANT EFFICIENCY VS, STORAGE AT LOCATION m
EFFCY a POWER PLANT EFFICIENCY p INCLUDING TURBINf LOSSES, FOR ALL PLANT

EFY(IP) 0 INTERPOLATED VALUE OF POOER PLANT EFFICIENCY AT IP
EL(WMK) - TABLE VALUE OF WATER SURFACE ELEVATION FOR RESERVOIR m
ELEV(IM) w RESERVOIR MATER-SURFACE ELEVATION FOR LOCATION M AT END OF PERID

I
EVAPO(I) a EVAPORATION IN INCHES (wM) FOR INTERVAL I USED AS RFFERFNCE FOR

ALL RESERVOIRS
EVP(IfM) • EVAPORATION IN ACRE-FEET (THOUSAND CURIC METERS) FOR PERIOD I AN

RESERVOIR M
EVPC a EVAPO EXPRESSED IN FEET (METERS)
EVTMP(M) a EVAPORATION IN STORAGE UNITS AT RESERVOIR M

a 1- EXHTBIT 2



FACTR m FACTOR BY 4HICH STORL WILL BS MULTIPLIED
FLwU e DEFAULT NAMF fF FLnv UNIT(CFS)
HEAD(IP) a HEAD IN FEET (METERS) LN POWER TjRdINE AT IP

HYVAL(IomL)a HYDROLOGIC VALUE IN TABLE FOR STA M, INTERVAL I Aw'D FtINCTTrj] L

I " INDEX FOR CnmPuTATION INTERVAL
It - IRGC1)
I2 • IRGf2)
13 • IRG(3)

14* IQGUJ)
is - IRG(5)
Ib IRG(b)
17 a IRGCT)
lA a IRG(8)
19 - IRG(9)
Ito - IRG(IO)
IB e TEMPORARY INDICATOR
IBLK - HOLLERITH CODE FOR BLANKS
IBR * ARRAY FlR STORING SEQUENCE OF CARDS READ
IBRN a EQuATED TO IB4 TO BE USED IN A 'COMPUTED GO TO' STATEMENT
lCD a VARIABLE USFD TO READ THE CARD IDENTIFICATION
ICND a INDICATOR, WHEN ZERO THF ITEM BEING READ (FF THE SCRATCH FILE

IS THE FIRST ITEM TO BE REARRANGED
ICONS a POSITIVE VALUE GIVES PRIORITY OF CONSERVATION RELEASE OVER FLOOD

CONTROL RfQlIrREMENTS
ICPT(M) a CONTROL POINT NUMBER
ICRD a ARRAY FOR READING CARDS IN ALPHAMERIC FORMAT
ICSE(TM) * IDENTIFICATION OF CONTROLLING ITEM FOR RELEASE AT RESERVOIR 4

DURING PERIOD I. PORTION OF NUMBER BEFORE LAST 2 DIGITS IS
CONTROLLING LOCATION NUMBER AND LAST 2 DIGITS SHOo CONTROL AS
FOLLOWSN I. MINIMUM FLOW REQUIREMENT 2. PONER REQUIREMENT
3. FLOOD CONTROL RELEASE

ID - IDENTIFICATION NUMBER FOR DIVERSION (READ ORDER NUMRER)
IDBAS(I0) a STATION USED AS BASE FOR RETURN FLUw COMPUTATION
IDGST - INDICATOR, POSITIVE VALUE CALLS FOR DIAGNOSTIC PRINTOUT

IDN - COUNTER FOR TAPE READ RECORDS
IIV{M ) M SAME AS ID FrR DIVERSION LOCATED AT POINT m
IDIVR(vK) m SAME AS In FOR DIVERSIONS LOCATED IN THE ARFA TRIBUTARY ABOVE

CONTROL POINT M AND BELOW ALL UPSTREAM RESERVOIRS. INCLUDING ANY
DIVFRSION AT 4 THAT TAKES OUT DIRECTLY FROM THE RESERVOIR
(IF ANY), BYPASSING THE PO*ER PLANT(IF ANY)

IDPR(IP) a IDENTIFICATION NUMBER OF DUwNSTREAw RESERVOIRS THAT CONTROLS
TAILAATER ELEVATION AT IP

IDT - THE LAST T4M DIGITS UF THE YEAR ON CARDS IN-YQ
IDV(ID) - CONTROL POINT LOCATION NUMBER FCR DIVERSION ID
IDVPR v INDICATOR, AHEN NEGATIVE PREVENTS BUFFER STORAGE USE FOR

DIVERSIONS
IDVsP m INDICATOR, POSITIVE VALUE CAUSES FLOW IN EXCESS OF CHANNEL

CAPACITY TO ENTER DIVERSION
IF{JM) a INDICATOR WHEN POSITIVE CALLS FOR ECrINOmIC FVALUATION FOR

FUNCTION J AT STATION M

IECON e INDICATOR, POSITIVE VALUE CALLS FOR ECONOMICS COMPUTATION
IEV(M) * INDICATOR, POSITIVE VALuE CALLS FOR READING DIFFERENT EVAPORATIO

PATTERN FOR RESERVOIR M
IFVYR a INDICATOR, POSITIVE VALUE CALLS FOR READING DIFFERENT EVAPORATIO

PATTERN EACH YEAR
IFC * INDICATOR WHEN POSITIVE THAT OPERATION IS FOR FLOOD CONTROL
IFLO. a CONTROL POINT NUMRER FOR YIELD OPTIMIZATION
IFMT(N) a FORMAT CODING SPECIFIED IN SUBROUTINE REARNG
IKODE a ARRAY CONTAINING IDENTIFICATION CODES FOR ALL CARDS THAT COIuLD

BE READ IN THE CONTROL POINT LUOP
ILST a INDICATOR wHICH DETERMINES THE LAST CARD OHERE TwO OR MORE CARDS

ARE REQUIRED TO COMPLETE READING AN ITEM
IND(1) INOICATOR FOR VARIABLES TO ME REARRANGED
INUM - ALPHAMERIC CODE FOR NUMBERS I TO 9
ZONE - VARIABLE FORMAT USED IN REARRANGING OUTPUT
IOPIR(IR) a INDICATOR *wEN NEGATIVE THAT RESERVOIR IR IS NOT OPERATING

SPECIFICALLY FUR THE PARTICULAR CONTROL POINT
IP a IDENTIFICATION NUMBER FOR PO fR PLANT (READ ORDER NUMBER)
IPER(I) a IDENTIFICATION NUMBER OF INTERVAL I
IPERA a IDENTIFICATION NUMBER OF FIRST INTERVAL OF YEAR
IPNT a POSITIVE VALUE CAUSES PRINTOUT
IPOw(M) - INDICATOR* Pr)SITIVE VALUE CALLS FOR PEAKING CAPACITY AS A

EXHIBIT 2 a 2a



FUNCTION OF OIJTFLOAu (RUNsOFeRIVER PLANT) AT '4
IPRCIP) a CONTROL PfOINT LCCATIOJ NUJMBER FOR PflmER PLANT IP

IPQL * INDICATnR, POSITIVE VALUE CALLS FrR PRINkT!N5 STrRAGF LEVELS *ITH~
RESERVOIR OPERATION DATA FACH YEAR

IPRN~(M) a INDICATOR, NEGATIVE VALUE SUPPRESSES PRINTOUT FrR LrCATI>I
IPRNT a INDICATOR, NEGATIVE VALUE SUPPRESSES PRITfl(T Ff:R EACH YEAQ

I PAX V. INDICATORP POSITIVE VALUE CAUSES PO*EP TO 49 CC P JTEC, I'-K
INSTEAD OF TH4OUSAND KON

IPWPR a INDICATOIR, NEGATIVE VALUE PREVENTS POWhER n'EmAkO Fq) ~rA,-1; '"N

BUFFER STORAGE
IP*R(M) a VALUE OF IP FOR PLANT LOCATED AT POINT
IP*VR a INDICATOR# POSITIVE VALUE CALLS FOR DIFFERENT Pf-FP LrA FA ..

YEAR
IPX(m) *POSITIVE VALUE INDICATES TH'AT RESERVOIR "4 RFLFASE 13 CoN Tp"L.A-

BY SYST7'4 P'OER RFGUIRET M ENT
IR *RESERVOIR INDEX NUMBER, RESERVOIR SF~.E'NCF Nj'qFP ,F7 F- A w"

OUT
IRA *SIMILAR TO IR
IRES(m) a RESERVOIR ID)ENTIFICATION NUmSFR, EQUAL Tn (EVERY 5E-Rv-'IQ

MUST RE NumREREn SAME AS CrNTROL POTT AT ITS LCCAT!CN)
IRISM('4,'4 a RESERVOIR IDENTIFICATION NUTMBER F~r: ALL RFSFRVr IR9 LPSTOEAw -

LOCATION 4, INCLUDING RESERVOIR AT #A, IF ANY, AITO NESAT,.E

SIGN FOR RESERVOIRS NOIT OPERATED SPECIFITCALLY Frp CTw'S AT
IRESP('() a CONTROL POINT NLM9ER O~F PnAER RESERVOIR IN 5YSTF-
IRG(1 I * INDICATOR, WHEN pOSI1TIVE, T fl REARRA'kGF I ' EGjtATE D FLS-
IRG(2) a INDICATOR, "qMEN PrSITIVE, Tr REARRANGE RIvER Fr'*S

IRGO) * INDICATOlR, OHEN POSITIVE, TC REAQRANGF r'IVEPSlroNS
IRG(Q) a INDICATOR, WHEN POSITIVE, Tr REAR ANGF n'IVEPSI~n 9mS'~AF
IRG(S) * INDICATnR, WHEN POSITIVE, TO REARRAKNGE DlE5IREr FL-"- 9 07A,E5

IRG(b) a INDICATOR, WHEN POSITIVE, TO REARRANGE mI~ImUm rL-'A 5R 'TA~rl

IRG(7) aINDICATOR, wHEN POSITIVE, TO REARWAkGF FND rF PFPTII^ ST'QA&r5
IRGC8) - INDICATOR, *MEN POSITIVE, Tr REARRANGE r-MANGE IN 9T(OQAGF A

T EN-

OF PERIOD
IQG(9) * INDICATOR, WHEN POSITIVE, TO REARRANGE FEr.rPFPICn FLFVA!I-.S
I RG (10 a INDICATOR , wAMEN Pr.S IT I vE, TO REARRAkNGE PESFQVf'IQ 'AYA
IRPT a INDICATOR, WHERE POSITIVE, CALLS FOR REPEATING, r~k S!T7L A'F

FOR ALL LEVELS
ISERV('4,() - LOCATION NUMBER SERVED RY RESFRVUIR W
ISHOV(I() . DIVERSION NUMBER *MERF SHOrlTAGE 1S rDECLAQFr
ISH(() o LOCATION NUMBER WHRERE SHORTAGE IS DFCLARE'
ISHR('4) o RESERVOIR NUMB~ER USED FOP SHORTAGE OECLARAT!)
I5MqY a INDICATOR CALLING FO.R SUmMARY COMPILATIrNq
ISPER a IDENTIFICATION NUMBER OF FIRST SHORTACE IkTERVAL
ISPCH(w) a INDICATOR, WHEN POSITIVE , ALLU4.S SPILL*AY S RC-APGF
ISTOrQI) a STORAGE AT END OF INTERVAL I# CONVERTED T11 TNTFe-EQ FCQ ~'
ISYSP(m) . POWER SYSTEM IDENTIFICATION
IT a COUNTER TO COUNT TITLE CARDS r FrCLLC*IkG JO9
ITEMP a TEMPORARY INTEGER VARIABLE
ITMP a TEMPORARY INTEGER VARIABLE
ITP oTEM4PORARY INTEGER vARIAPLE
ITPA * TEMPORARY INTEGER VARIABLE
ITRNS 4w TRANSFER INDICATOR (P)SI TI VF VALJF CA! 'SFS 5K IP -F Li A D 4 *,7

UNNECESSARY RFPETITIi2NS)
ITSRV(K) m IDENTIFICATION NumbER OF DOAA-STREAm LflCATTVN, l'*c -IC- Q 9EIJr

DOES NOT PROVIDE SPECIAL RELEASES
ITS! - INDICATOR SPECIFIED IN SUROUTINE RFAQNr, T" Cl'NTRL D\ "T

ITAD . VARIABiLE FORMAT USED IN REARRANGING Ci(TPLT

ItINIT a INDICATOR, IF POSITIVE, OUTPUT JNITl ARE k ,NSTA\)Aw'
IUPOT a INDICATOR, POSITIVE VALUE CALL-S F(r CONTlkTNG 0PPRA~TN qT -vy

WITH NEW SYSTEM DATA AFTER NYq3
IUPII(M,'4) a IDENTIFICATION NUMBER Or CONTROL POINT tPjTPEA- 2F - -Al li

AT OR A90VE A RESERVOIR CR ANCT04EP CJOT'-L P,-)%T P154TOFa' rF
I u P 3T (M m * IDENTIFICATION NUMBER OF RESEvROIRS IUFDTATEL v P574C A'"

CONTROL POINT m(ALL RESERVOIRS TH.AT PEtEASF -A'FQ Tr'
DOES NUT PASS THRrUG0H INTERMED)I ATE QRESE PvIrS 51

Ixa INTERVAL NUMdER
IV - TEMPORARY INDEX
IYEAR - FIRST YEAR (IF f!PLRATlr% STufDY
IYR . YEAR NU48ER
IYRI w FIRST YEAR r!P OPFRATIr1i. STUrY
IYRA - YEAR NU"BFR

IZEO VARIARLE FORmAT USED IN REARRANGING fO''T~uT



J a INDEX FOR YEAR
JBRN a INDICATES WHETHER ONE OR ALL OF THE JS THROUGH J? CARDS HAVE

BEEN READ
JFMT a FORMAT CODING SPECIFIED IN SUBROUTINE REARNG
JJJK * TEMPORARY VARIABLES USED TO ARRANGE MONTHS AND NUMBFR OF DAYS

ACCORDING TO IPERA
JL a NUMBER OF RL CARDS READ
JONE a VARIABLE FORMAT USED IN REARRANGING OUTPUT
JPRNT 9 PRINT CONTRML INDICATOR, NEGATIVE VALUE SUPPRESSES PRINTOUT
JTMP a TEMPORARY VARIABLE
JTWO a VARIABLE FORMAT USED IN REARRANGING OUTPUT
JUPOI a INDICATOR. IF POSITIVE CALLS FOR SPECIFYING LOCAL INFLOWS AS

INTERMEDIATE INFLOWS BETWEEN CONTROL POINTS, IF ZERO OR NEGATIV

LOCAL INFLOWS ARE FOR AREAS BELOW UPSTREAM RESERVnIRS
JZERO o VARIABLE FORMAT USED IN REARRANGING OUTPUT
K a INDEX FOR TABLE VALUES, CONTROL POINT SEQUENCE NUMBER USED FOR

PRINT OUT

KA a TEMPORARY INDEX
KCPT - LARGEST ACCEPTABLE (DIMENSION) NUMBER OF CONTROL POINTS# ALL OF

WHICH MUST BE NUMBERED BY INTEGERS KCPT OR SMALLER
KDAY a ARRAY CONTAINING DEFAULT VALUES FOR NUMBER OF DAYS IN A PERIOD
KDIV a DIMENSION LIIT OF DIVERSIONS
KDT P CONTAINS THE VALUE OF IDT PRIrR TO ITS LAST CHANGE
KFMT o FORMAT CODING SPECIFIED IN SUBROUTINE REARNG
KJ o TEMPORARY INDEX
KL a DIMENSION LIMIT OF STORAGE LEVELS
KODE o IDENTIFICATION CODES FOR CARDS THAT COULD BE READ IN THE YEAR

LOOP
KONE - VARIABLE FORMAT USED IN REARRANGING OUTPUT
KPER o DIMENSION LIMIT OF PERIODS PER YEAR
KPWR a DIMENSION LIMIT OF POWER PLANTS

KPwRS a LIs4IT OF NUMBER OF POWER SYSTEMS
KGIL m DIMENSION LIMIT TOTAL NUMBER OF STATION REFERENCES FOR COMPUTING

LOCAL INFLOWS
KRES w LARGEST ACCEPTABLE (DIMENSION) NUMBER OF RESERVOIRSp ALL OF

WHICH MUST BE NUMBERED BY INTEGERS KRES AND SMALLER AND BE

IDENTICAL TO CONTROL POINT IDENTIFICATION NUMBER FOR THE SAME
LOCATION

KSERV v DIMENSION LIMIT OF LOCATIONS SERVED BY ANY ONE RESERVOIR
KTwO a VARIABLE FORMAT USED IN REARRANGING OUTPUT
KUPGI w DIMENSION LIMIT OF NONoRESERVOIR CONTROL POINTS DIRECTLY

UPSTREAM (WITHOUT INTERMEDIATE CONTROL POINTS) OF ANY CONTROL
POINT

KUPST o DIMENSION LIMIT FOR NUMBER OF RESERVOIRS (NIJPST) DIRECTLY
UPSTREAM OF ANY CONTROL POINT

KX v TEMPORARY INDEX
KZERO 0 VARIABLE FORMAT USED IN REARRANGING OUTPUT

L a INDEX FOR RESERVOIR LEVELS USED FOR COORDINATING RELEASES

LA w TEMPORARY INDEX
LCNS a MAXIMUM STORAGE LEVEL WHERE CONSERVATION DEMANDS ARE GIVEN

PRIORITY OVER FLOOD CONTROL
LMT a DIMENSION LIMIT USED IN THE ARGUMENT OF SUBROUTINE BINTP
LSV - INDICATES AT WHAT LEVEL AN RL CARD WAS OMITTED

LTRC a ALPHAMERIC CODE FOR THE LETTER C
LTRJ w ALPHAMERIC CrnE FOR THE LETTER J
LX a TEMPORARY INDEX
M - CONTROL POINT IDENTIFICATION NUMBER
MDIV * INDICATOR, WHEN POSITIVE INDICATES THAT A DIVERSION EXISTS AT TW

CONTROL POINT
MDNST * NEXT DOWNSTREAM CONTROL POINT
MFTRC o POSITIVE VALUE CALLS FOR METRIC UNITS
MPsYS o NUMBER OF POWER SYSTEMS THAT THE PLANT IS IN
MPWR • INDICATOR, WHEN POSITIVE INDICATES THAT A POWER PLANT EXISTS AT

THIS LOCATION
mQ(M) - IDENTIFICATION NUMBER OF INPUT FLCW LOCATION
MRES 9 INDICATOR, WHEN POSITIVE INDICATES THAT A RFSFRVOIR EXISTS AT

THIS LOCATInN
MTm " MONTH CF RENEFIT FUNCTION
MX o CnKTROL POINT INDEX
N m TFMPOPARY VARIABLE
NC - INDEX EQUAL TO ZERO DURING FIRST APPROXIMATION ANn oNE DURING

FINAL COMPUTATION FOR EACH INTERVAL
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NCPT a NUMBER OF CONTROL POINTS USED IN SYSTEM
NCYCL . NUMBER OF COMPUTATION CYCLES REQUIRED
NDAYS(I) " NUMBER OF DAYS IN INTERVAL I
NDIV a NUMBER OF DIVERSIONS IN SYSTEM
NDIVR(M) a NUMBER nF DIVERSIONS LOCATED IN THE AREA TRIBUTARY AROVF CONTROL

POINT M AND BELOW ALL UPSTREAM RESERVOIQS, INCLUDINn ANY

DIVERSION AT M THAT IS CONSIDERED TO RE TAKFN DIRFCTLY FRnM THE
RESERVOIRCIF ANY), BYPASSING P0WER PLANTtIF ANY)

NDVSH(ID) a TOTAL NUMBER OF MONTHLY SHORTAGES AT DIVERSION TD
NDVYR a NUMBER OF DIVERSIONS FOR WHICH REQUIREMENTS ARE Tn RE SPECIFIED

ANNUALLY
NE o NUMBER OF BENEFIT FUNCTIONS
NEA a NUMBER OF BENEFIT FUNCTIONS
NEW a INDICATOR FOR STARTING ANOTHER JOB
NFL a NUMBER OF LOWEST FLOOD CONTROL LEVEL
NFLOW m TOTAL NUMBER OF INPUT INFLOW LOCATIONS
NFLW(M) a NUMBER OF INFLOW LOCATInNS USED TO COMPUTE LnAl. INFLOW AT
NFMT - VARIABLE FORMAT USED IN REARRANGING OUTPUT

NL a NUMBER OF RESERVOIR STORAGE LEVELS
NLF a NUMBER OF FLOOD CONTROL LEVELS (NORMALLY 2o AT LEAST 2)
NLYR v NUMBER OF LEVELS AT DIFFERENT RESERVOIRS THAT ARE TO RE

SPECIFIED ANNUALLY
NPER a NUMBER OF PERIODS PER YEAR
NPWR a TOTAL NUMBER OF POWER PLANTS IN SYSTEM
NPwR a NUMBER OF POWER SYSTEMS
NQYR w NUMBER OF LOCATIONS FOR WHICH FLOW REQUIRFMFNTS ARE Tn RE

SPECIFIED EACH YEAR

NR a TEMPORARY VALUE OF NUPST
NRES w TOTAL NUMBER OF RESERVOIRS IN SYSTEM
NRESM a NUMBER OF RESERVOIRS AT AND UPSTREAM OF A CnNTROL POINT
NRESP(IX) a NUMBER OF RESERVOIRS IN POWER SYSTEM

NRESR(M) w NUMBER OF RESERVOIRS AT AND UPSTREAM OF LnCATION M
NSERV(M) o NUMBER OF LOCATIONS SERVED BY RESERVOIR M

NSMDV - NUMBER OF DIVERSIONS WHERE SHORTAGES CAN RE DFCLAREn
NSMMN(M) a NUMBER OF DESIRED-PLOW SHORTAGES AT LOCATION M

NSHP(M) a NUMBER OF POWER PLANT SHORTAGES AT LOCATION m

NSHPS(IX) a NUMBER OF POWER SHORTAGES IN SYSTEM IX
NSHQ a NUMBER OF CONTROL POINTS WHERE SHORTAGES CAN RE DECLARED
NSHR e NUMBER OF RESERVOIRS USED IN SHORTAGE DECLARATION
NSH2(M) - NUMBER OF MINIMUM FLOW SHORTAGES AT LOCATION M
NSPER a NUMBER OF PERIODS OF DECLARED SHORTAGE

NSRTP(IX) a NUMBER OF POWER SHORTAGES FOR SYSTEM IX
NSTOR(IoMK). NUMBER OF TIMES STORAGE IS IN RANGE K AT LOCATION M DURING

INTERVAL I
NTAB a NUMBER OF TABULATED ITEMS IN RESERVOIR TARLFS
NTSRV a NUMBER OF DOWNSTREAM LOCATIONS FOR WHICH RESERVOIR DOES NOT

PROVIDE SPECIAL RELEASES
NUPQICM) a NUMBER OF CONTROL POINTS UPSTREAM OF M ANM NOT AT OR ABOVE A

RESERVOIR OR ANOTHER CONTROL POINT UPSTREAM OF M
NUPST(M) * NUMBER OF RESERVOIRS IMMEDIATELY UPSTREAM OF CONTROL POINT M

(ALL RESERVOIRS THAT RELEASE WATER TO M WHICH DOES NOT PASS
THROUGH INTERMEDIATE RESERVOIRS), EXCLUnING ANY RFSERVOIR AT M

NX e TEMPORARY SUBSCRIPT
NYRS a NUMBER OF YEARS OF ROUTING

OVLOD(IR) a COEFFICIENT (GREATER THAN 1) OF POWER PLANT IP NAMEsPLATE
CAPACITY REPRESENTING MAXIMUM PLANT CAPABILITY UNDER OVERLOAD
CONDITIONS

PFMAX(IX) e MAXIMUM POWER FACTOR FOR SYSTEM IX
PG(MWLIX) w POWER GENERATED AT LOCATION M FOR SYSTEM IX TO REACH LEVEL L
PGAU(K) w POWER GENERATED AND USABLE AT LOCATION K

PGAUT a TOTAL POWER GENERATED AND USABLE
PGT(L) a TOTAL POWER GENERATED TO REACH LEVEL L AT ALL RESERVOIRS IN

SYSTEM
PINOXCIP) w SUM OF SQUARES OF ANNUAL POWER SHORTAGES AT IP FOR 100- YEAR

PERIOD, EACH SHORTAGE EXORES3SE AS RATIO nF REQUIRED POWER FOR
YEAR

PKPWR(IPK) a PEAK POWER IN TABLE FOR IP

POWER(IIP) * POWER IN THOUSAND KWH GENERATED AT PLANT IP DURING INTERVAL I
POwR(I,IP) a POWER REQUIREMENT IN THOUSAND KwH AT PLAN IP DURING INTERVAL I
POwRP(I,IP) . PEAK POWER CAPACITY AT PLANT IP DURING INTERVAL I
POWRT * TOTAL POWER REQUIREMENT
PUNIT a NAME OF POWER UNITS (KILOWATTS OR THOUSAND KWH)

a 5o FXHIBIT P



PWER(t#IP) a ADJUSTED POWFR REQUIREMENT AT PLANT IP DURING INTERVAL I
PWERT w TOTAL REQUIRED POWER
PwRmx(IP) o NAMF.PLATF GENERATING CAPACITY IN KILOWjATTS AT PLANT IP
PWRS(?*IX) a SYSTEM Ix Prh4ER REQUIREMENT DURING; INTERVAL I
0(1) o FLOW IN BENEFITS TABLE
QACI,M) a ACTUAL AVERAGE FLOw IN CFS (CMS) AT POINT M DURING; INTERVAL to

EXCLUDING ANY DIVERSION AT M
GASUM a SLIM OF RELEASES IN CFS (CMS) AT ALL RFSFRVOIRS IM~.4EIATrLY

UPSTREAM OF M (THOSE MAK4ING RELEASES TO m WIHICH DO NOT PASS
THROUGH INTERMEDIATE RESERVOIRS), EXCLUDING RELEASE AT M

QAX a TOTAL RELFASE AT RESERVOIRS IMMEDIATELY UPSTREAM
QCAP(MpK() o TABLE VALUE OF OUTLET CAPACITY FOR RESERVOIR m
QCONSCI,M) a CONSERVATIONJ RELEASE AT mDURING INTERVAL I
OCX a TOTAL CONSERVATION RELEASE AT RESERVOIRS IMMEDIATELY UPSTREAM
QDIV(I*ID) v REQUIRED DIVERSION IN CFS (CMS) AT ID DURING INTERVAL I
QDIVA(I.ID) * ACTUAL DIVERSION IN CFS (CMS) AT ID DURING INTERVAL I
QDIVR(M) a TOTAL DIVERSION IN CFS (CMS) DURING A GIVEN INTERVAL IN AREA

TRIBUTARY ABOVE M AND BELOW ALL UPSTREAM RESERVOIRS INCLUMING
ANY DIVERSION AT 4

QDIVS(I#ID) a DIVERSION REQUIREMENT AT ID DURING INTERVAL I AS MODIFIED BY ANY
DECLARED SHORTAGE

QDV - REQUIRED DIVERSION IN CFS(CMS) AT GIVEN LOCATION
QI(TIM) v INFLO* IN CFS (CmS) TO m DURING INTERVAL I
QII(I#M) - INPUT INFLOW FOR PERIOD I AT STATION M (NOT NECESSARILY CONTROL

POINT m)
0INDX(14) 0 SUM OF SQUARES FOR 100*YEAR PERIUD OF ANNUAL SHORTAGES IN

MINIMUM DESIRED FLOW AT M, EACH SHORTAGE EXPRESSED AS A RATIO
TO TOTAL ANNUAL DESIRED FLOW

QL(Im) a LOCAL INFLOW TO M FROM AREA TRIBUTARY BELOW ALL UPSTREAM
RESERVOIRS DURING INTERVAL I

QLKG(m) w LEAKAGE AT RESERVOIR m (CFS OR CMS)
QMAXA(M) w OUTLET CAPACITY IN CFS (CMS) AT RESERVOIR M
GMIN(I#M) a MINIMUM DESIRED FLOW AT M DURING INTERVAL I
QMINACIMl a MINIMUM DESIRED FLOW IN CFSCCMS) AT LOCATION M DURING INTERVAL I
QMINS(I#M) a MINIMUM DESIRED FLOW AT M DURING INTEPVAL I AS MOD)IFIED BY ANY

DECLARED SHORTAGE
QMIN2(IN) a MINIMUM REQUIRED FLOW AT LOCATION m DURING INTERVAL I, SHORTAGES

OCCUR ONLY WHEN ALL ACTIVE STORAGE IS DEPLETED
OWN - MINIMUM DESIRED FLOW AT GIVEN LOCATION
QMX(im) s MAXIMUM PERMISSIBLE FLOW AT m FOR INTERVAL I
QMXX v MAXIMUM PERMISSIBLE FLOW (NEGATIVE VALUE CALLS FOR SPECIFYING

MAXIMUM FLOW BY MONTH)
QM2(M) a MINIMUM REQUIRED FLOW AT m
GOCML) w RELEASE IN CFS (CMS) REQUIRED AT RESERVOIR M TO REACH LEVEL L IF

NO RELEASES ARE MADE UPSTREAM
GOMN(M) a MINIMUM RELEASE IN CFS (CMS) AT Mp EXCLUDING RELEASES AT

UPSTREAM RESERVOIRS, CONSISTENT AITH CONSERVATION RELEASE
QDMNA(DETERMINATIONS AT ALL RESERVOIRS
G MNA( :MINIMUM PERMISSIBLE LIMIT OF GON(M)

GOMNBOM M)AXIMUM PERMISSIBLE LIMIT OF GOMN(M)
QOT(M,Lj Sum OF 00 VALUES IN A GIVEN INTERVAL FOR ALL RESERVOIRS AT OR

ABOVE M CORRESPONDING TO LEVEL L
QOTMN(M MINIMUM PERMISSIBLE TOTAL FLOW AT M
QOTMX(Mj MAXIMUM PERMISSIBLE TOTAL FLOW AT M
QPREPCI#ki) w UNREGULATED FLOW IN CFS (CMS) AT m DURING INTERVAL I# CONSIDERED

AS PREPROJECT FLOW
QT(IP,K) a FLOW IN TAILwATER TABLE FOR PLANT IP
QUNIT a NAME OF FLOW UNITS
92NDX(M) 0 31IM OF SQUARES FOR 100oYEAR PERIOD OF ANNUAL SHORTAGES IN

MINIMUM REQUIRED FLOW AT Mi EACH SHORTAGE EXPRESSED AS A RATIO
TO TOTAL ANNUAL REQUIRED FLOW

RNYR3 w RECIPROCAL OF ANYRS
RSHDV a RATIO BY WHICH STORAGE DEFICIENCY MUST BE MULTIPLIED TO OBTAIN

DIVERSION SHORTAGE DECLARATION
RSHO a RATIO BY WHICH STORAGE DEFICIENCY MUST BE MULTIPLIED TO OBTAIN

FLOW SHORTAGE DECLARATION
RTIO(M) u RATIO BY WHICH INFLOW (011) AT mG(K) MUST BE MULTIPLIED TO

OBTAIN LOCAL INFLOW COMPONENT
RTIOD(ID) e RATIO BY WHICH DIVERSION MUST OF MULTIPLIED TO OBTAIN RETURN

FLOW AT ID
SCNSCM) a TOTAL CONSERVATION FLOW FOR YEAR AT LOCATION M
SDV(1D) a AVERAGE ANNUIAL REQUIRED DIVERSION IN CFS (CMS) AT ID)
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SDVACID) * AVERAGE ANNUAL ACTUAL DIVERSION IN CPS (CMS) AT ID
SEVP(M) a AVERAGE ANNUAL EVAPORATION IN ACREvFEET (THnUSAND CUBIC mETERS)

AT M
SNDIV(1,10) a SHORTAGE IN CFS (CMS) DURING INTERVAL I AT ID
SHDMX(ID) a MAXIMUM MONTHLY DIVERSION SHORTAGE (CFS OR EMS) AT i
SHMXCM) * MAXIMUM SHORTAGE OF DESIRED FLOW AT m
SHMx(m) a MAXIMUM SHORTAGE OF REQUIRED FLOW AT M
SHORT a AMOUNT OF SHORTAGE IN FIRM YIELD (USED TO OPTIMIZE YIELD)
SHPMX a MAXIMUM POWER SHORTAGE DURING THE RUN
SHRTA a ACCUMULATED SHORTAGE IN DESIRED FLOW (FOR OPTIMIZING YIELD)
SHRTP(IIP) a SHORTAGE IN KWH DURING INTERVAL I AT IP
SHRTG(I#M) a SHORTAGE IN CFS (CMS) OF DESIRED FLOW DURING INTERVAL I AT M
SHRT2(11 m) a SHORTAGE IN CPS CCMS) OF REQUIRED FLOW nURING INTERVAL I AT m
3M(J) a SUM OF BENEFITS FOR FUNCTION J
SPMX(IP) * PEAK POWER FOR PERIOD OF RECORD AT IP
3PR(IP) a AVERAGE ANNUAL POWER REQUIREMENT IN THOUSAND KWH AT IP
SPRECM) a AVERAGE ANNUAL PREPRUJECT FLOW IN CFS (CMS) AT M
SPSMX(M) a MAXIMUM POWER SHORTAGE AT m
SPWR(IP) a AVERAGE ANNUAL POWER GENERATION IN THOUSAND KWH AT IP
30(M) a AVERAGE ANNUAL DESIRED FLOW IN CFS (CMS) AT 4
SGA(M) a AVERAGE ANNUAL ACTUAL FLOW IN CFS (CMS) AT M
301(M) a AVERAGE ANNUAL INFLOW IN CFS (CMS) AT M
SOL(m) a AVERAGE ANNUAL LOCAL FLOW IN CFS (CMS) AT M
SGMN(M) a AVERAGE ANNUAL REQUIRED FLOW IN CPS (CHS) AT m
SRPLS a ACCUMULATED SURPLUS (SPILL) AS RATIO TO DFESTRED FLOW DURING

CRITICAL PERIOD
SSMD(ID) w AVERAGE ANNUAL SHORTAGE IN CFS (CMS) AT DIVERSION ID
SSHP(IP) a AVERAGE ANNUAL SHORTAGE IN THOUSAND KWH AT POWER PLANT IP
SSHQ( M ) a AVERAGE ANNUAL SHORTAGE IN CFS (CMS)OF DESIRED FLOW AT M
53HZ(M) a AVERAGE ANNUAL SHORTAGE IN CFS (CMS) OF RFQUIRED FLOW AT M
SSP(IP) a AVERAGE ANNUAL SYSTEM POWER GENERATED AT TP
STOR(MvK) a TABLE VALUES OF STORAGE IN ACREwFEET (THOUSAND CUBIC METERS) AT
STORI(M0 a STARTING VALUE OF STORAGE IN ACREUFEET (t100 CUBIC MFTERS) AT m
STORA(M) w STORAGE IN ACREeFEET (THOUSAND CUBIC METERS) AT M AT START OF A

GIVEN INTERVAL
STORB(IO M ) - STORAGE IN ACRE-FEET (THOUSAND CUBIC METERS) AT m AT END OF

INTERVAL I
STORL(IML)o TABLE VALUE OF STORAGE IN ACRE-FEET (THOUSAND CtIsC METERS) AT M

CORRESPONDING TO LEVEL L AT END OF INTERVAL I
STRAV(M) a AVERAGE STORAGE IN ACRE"FEET (THOUSAND CURIC METERS) FOR A GIVEN

INTERVAL AT M
STRSH " AGGREGATE STORAGE BELOw WHICH SHORTAGE IS DFCLARED
SUM a SUM OF VARIOUS QUANTITIES
SUMA a SUM OF BENEFITS
SYCNS(M) e TOTAL CONSERVATION FLOW FOR YEAR AT M
SYDV(ID) a AVERAGE REQUIRED DIVERSION IN CPS (CMS) AT TD DURING YEAR
SYDVA(ID) 9 AVERAGE ACTUAL DIVERSION IN CPS (CMS) AT ID DURING YEAR
SYDYS a TOTAL NUMBER OF DAYS IN ALL INTERVALS FOR A YEAR
SYEVP(M) m TOTAL EVAPORATION IN ACRE*FEET (THOUSAND CUBIC METERS) AT M FOR

GIVEN YEAR
SYMSP(IX) a MAXIMUM POWER SHORTAGE IN SYSTEM IX
SYPMX(IP) a PEAK POWER FOR YEAR AT IP
SYPR(IP) - TOTAL REQUIRED POWER IN THOUSAND KWH FOR A GIVEN YEAR AT IP
SYPRE(M) a AVERAGE PREPROJECT FLOW IN CFS (CMS) AT M FOR A GIVEN YFAR
SYPwR(IP) a TOTAL GENERATED POWER IN THOUSAND KWH FOR A GIVEN YEAR AT IP
SYQ(M) a AVERAGE DESIRED FLOW IN CFS (CMS) AT ' OOR A GIVEN YEAR
SYQA(M) a AVERAGE ACTUAL FLOW IN CFS (CMS) AT M FOR A GIVEN YFAR
SYGICM) - AVERAGE INFLOW IN CFS CCMS) AT M FOR A GIVEN YEAR
SYQL(M) o AVERAGE LOCAL FLOW IN CFS (EMS) AT M FOR A GIVEN YEAR
SYGMN(M) 0 AVERAGE REQUIRED FLOW IN CFS (CMS) AT M FOR A GIVEN YEAR
SYSWD(ID) a AVERAGE IN CFS (CMS) OF THP SHORTAGFS OF MIVERSION IN ALL

INTERVALS OF A GIVEN YEAR AT ID
SYSHP(IP) a TOTAL OF THE SHORTAGES IN THOUSAND KWH IN ALL INTERVALS OF A

GIVEN YEAR AT POWER PLANT IP, INTERVAL SURPL11SES ARE IGNORED
SYSHQ(M) o AVERAGE IN CFS (COS) nF THE SHORTAGES I1 OESIRED FLrW AT m FOR

YEAR
SYSH2(M) a AVERAGE IN CFS (COS) OF TwF SHORTAGE IN REOUIRED FLOW AT 4 FOR

YEAR
SYSPCIP) a SYSTEM POWER GENERATInN FOR YEAR
SYSSP(IP) a SYSTEM POWER SHORTAGE
SYSYScIP) a SYSTEM POWER SHORTAGE FOR YEAR
TAVE " GRAND AVERAGE FOR ALL CONTROL POINTS

- 7a EXHIBIT 2



TEMP 9 TEMPORARY VARIABLE
TFLOW 0 ACCUMULATED FLOW DURING CRITICAL PERIOD
TITLECK) e TITLE OF STUDY
TLCIPPK) a TAILWATER ELEVATION BELOW IP
TLWEL(IP) a TAILWATER ELEVATION PLUS HYDRAULIC LOSSES (EXCLUSIVE OF TURBINE

LOSSES) IN FEET AT POWER PLANT IP
TMP a TEMPORARY VARIABLE
TMPA a TEMPORARY VARIABLE
TMPG a TEMPORARY VARIABLE
TMPP(M) a POWER RELEASE REQUIREMENT IN CFS (CMS) AT M
TMPPR a POWER RELEASE REQUIREMENT
TMPR(I) a MAXIMUM DESIRED FLOW DURING INTERVAL I AT CONTROL POINT WHERE

YIELD IS BEING OPTIMIZED
TMPR8 a TEMPORARY NAME FOR POWER REQUIREMENT
TMPX(I) a TEMPORARY VARIABLE FOR INTERVAL I
TP a TEMPORARY VARIABLE
TPP a TEMPORARY VARIABLE
TSYP s AVERAGE SYSTEM POWER GENERATION IN KW FOR YEAR
TWELCIP) a TAILWATER ELEVATION BELOW IP
V(JM) a TOTAL VALUE OF BENEFITS AT M FOR FUNCTION J
VLEFT(JM) 9 TOTAL VALUE OF BENEFITS REMAINING AT M FOR FUNCTION J
VMAXcJM) a MAXIMUM VALUE OF BENEFITS AT M FOR FUNCTION J
VOLU a DEFAULT NAME OF VOLUME UNIT(AC-FT)
VU(JpM) • VALUE OF BENEFITS UNALLOCATED AT M FOR FUNCTION J
VUNIT a NAME OF VnLUMF (STORAGE) UNITS

END

EXMIBIT a - 8.



E X H IBIT 3

1IMVF 1TO0RY OF

VARIABLE LOCAT IONS



The locations within the source deck for all variables are shown

in this section. The numbers adjacent to variable names are the

statements in which the variable appears. i.e., the number 1400.03

indicates the third statement following statement 140n. An = sign

appears after statement numbers for statements in which the variable

occurs to the left of an equal sign. An * appears before a library

function or subprogram name.



&NO)YS joflO,034 1o00,04 1780.05x 1780.06 MAIN
ANvR tAIso.02a 19no.00 1400001 1"00o.2 tq00.03 19mOO0 1900,05 MAIN

10(!.ob 1900.07 1900,08 2190.00 2190.0i 8190%02 2230.01 MAIN

2320.02 2320.03 2320.04 220.0, 219no.M ?5qO.n3 2SO.M4 MAT

ANYRS I m3o . ow 1810.01 1830,02 MAIN
APERn 2110.00 2q4O0O 0 -AT'k
LPpR ?110.00 P990,O MAIN
CACFT 1j8,O.o1 189O.02 85M. 04 1850.05 2?nnoS mAT'N
CCFS ?m~n.o% 2030.02 2n3n,03 2010.0 203P,05 2030.06 2030,07 MAIN

2030.08 2030.09 V036,13 2030.14 2MA4 MAIN
CPLOW 1P00,018 1510.00 26.06 ?640,07. 2f50.02 2650.038 26hO.Om MAIN

2680.02 MA IN
CNTRL 2470.01 MAIN

*COmP 17oOZ MAIN
CONST 1780,06 MAIN
CPT 26OO03 2060,00 2710.0' MAIN
CGS 17804068 1810,00 MAIN
CSOUT i660.03 1840,00 1880.1 1880.02 1880.03 1880 00 I80.05 MAIN

1880.06 1880.0A 2030.17 2190.08 2510.03 2510.03 2910.00 MAIN
2530,04 2910.01 2q910.,00 2930,00 MAIN.

CST 1610.01 1700,00 MAIN
CSTO 350.06 1470.05 MAIN
DINDO 1120.009 ?190,03c 2780,00' 2180.05 27860,0m ?790:01 "AIN
ECON 2980,02 2980.02 MAIN
FFYC 1170,00 MAIN
EFY 1170.00u MAIM

ELEV 2290.01 2550.0q 2550,09 2550,10 2550.10 MAIN
FVAP0 1170,03 1280.00 1280.01 1280.01 MAIN
!VP 1080,04a 1310.04 1310.05 1310,05 1856.59 ?300;01 20.10 MAIN

2550010 MAIN
FACTR 1530.02 1500.013 1940.01m 1580.01 MAIN
! 1080.03 1080,04. 110,018 1140.029 1170.02 1170;03 1230.02 MAIN

12001 1240.01 1250.01 1250,01 8tsoO0 Z0 01 1280.f1 MA !
110,04 1310,05 1310.0 13S0,02 1150.03 3'50%01 1150,05 MAIN
1350.068 13504073 1390.02 1390.3 1190.03 W0O i01 14A0,02 MAIN
1400.03 1000.04 1JSO.02 1430.03 1430,03 1470%02 106 .03 MAIN
t470.03 1470,04 1476,052 1470.06 14,?.Obu 1500,01 1510,00m MAIN
1530,02 1540,04 150.S 1560.01 1i80.00 158001m 1596.01 MAIN
1170.03 1470,04 1470.05a 170.Ob 1470.0bm 500 N O 1510.nOm MAIN
1530,02 1540,0 150OS 1560,01 1580.00 5A0 01. 1590.01 MAIN
1590.01 1620,05 1630.00. 1630.03 1630.04% 163010o 1660.01 MAIN
1660.02 1660003 660.0 0 1670,013 1690.00 17001Ono 1710.03 MAIN
1710.00 1710,00u 1710.053 171O.Os 1710.06m 1710070 1770,00 MAIN
1770O00 1780,04 1780.05 1780.1 1780.16 17M0,I 7  1800.01 MAIN
i800,03 %830409 1830.i4 180,008 1850,3 vs5000u 1550.o s MAI\
1880400 1880,01. 1880,02m 1880.033 1880.00. 18A0I05w 1980,06s MAIN
1880,08 !191n1 1920.01. 190,0.0 1960.00 1960,01 l1980nO MAIN
1980.01 1990,00 2000,01 2010.02 2030.t6u ?030 J7 2110.00 MAIN
2120,01 2130,01 2150.03 ?19C.054 2190.06' 2190jOs8 2196,01 MAIN
2200,01 221001 2230,06 2240.000 2250.00 2270so0 2260,00m MAIN
2P80,01 2290,01 2300.01 2320,10 2320,11 2320%138 21201 2 MAIN
2320,15m 2320,16m 2330,05 2350.01 2350.01 2360,01 2380,01 MAIN
2390.02a 2390,03 2400,01 2400.02 2400,02 2430 01 2030.02 MAIN
200.02 2460.01 2470,01 2490,02 2500,01 Z510 01 2510,02. MAIN
2510.03 2510.03a 2515.01 2520,01 2530.02 2530%034 2530.04 MAIN
2530n,0M 2535,01 540.01 2590,06 2600,01 b10 .01 2620.01 MAIN
2950,04 2960.02 MAYN

ICPT 1150.088 1310,02 1620,02 1710.0? 1830.00 2?10.01 2810.01 MAIN
2870,00 2880.01 2910,02 2950.02 MAIN

ICSE 2060.Ol MAIN
ID 1110l0= 1110.023 ilC,03m 1110.048 1i1.05S 1110Ohs 1120.006 MAIN

1150,OOa i350.06m 135 07 1730.02 1730.3a !T30,04w 1740,00m MAIN
1760,010 1760,0. 1770.00 1770.00 1840.00. 2010A00 2010.01 MAIN
2f01.01' 2010,0? 2030,10. 2030.11 2030.11t ?0301m 2m3.13m MAIN
?030,102 03015P 2030,17 7150,002 2150.01 ?170,0 2180,00a MAIN
2190,002 2190,01. 2190,028 2190.030 219M.06 Pi'b.%01 2200.01 MAIN
?210,01 2710,092 2710,10 2710,11 2720.008 273000 2730.01 MAIN
2730,02 2780,03 2780.003 ?780050 278M.9 2700.o01 2910.058 MAIN
29 o.0b M93O.06 2q30.OI MAIN

!DCPT 1150o05' MAIN
IOIv I150.07' 1130.00 2r10.00 2030.10 2150.00 P?1009 2910.05 MAIN
TDIV j1150.038 MAIN
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TDIVR 2090,02 MATN
TOSHT 1ISO.Obe MAIN
Tv 2796.01 MAIN
If 110.n6m2 1970.ni MAT N

IECC)N 1830.07 2980.p 2 q8n,02 MAIN
IEV 1030.02 t1310 .m MAIN

IEVYR 1P)70,01 MAIN
IFL(1w 1200.0Ow 1470.0b 1470,062 1500.00 1510,002 1780,01 1785.10 MAIN

1780.12 1'500.it 1800.03 2b'JO.02 268n.02 MAIN
IKnDF 2980,29 MAIN

*INrlUT 1160,01 '<.. TN
IP 1tOO0.2 1100.03z 1100,04. 1100.059 1100.Obs 1100,072 111n.008 MAIN

1160.65 1170,00w 1390601 1390,02 1390,03 1390.03 1400.02 MAIN
1400.04a 1750.ol 1750.023 1750,03. 17500042 1750.05. 1730,06a MAIN

1760,008 1760,2= 1760.05a 1770.00 1770,00 O000400m 2000,61 MAIN

2320.01a 2320.n2x 2320.030 2320.048 2120,05' 2320,6Oa 2320,08 MAIN
2320,09a 2320.13 2320.14' 2320,19a 2120,16m 2330,01 2330,02 MAIN
2330,03 2310.m9 2340.61 2350,01 2360,01 2350,01 2390.01 MAIN
2390,01 2390sn2 2390s03 2400,01 2400.02 2400,02 2420,00 MAIN

2420,01 2'30,oo 2430.02 2430,03 2430,03a 2430,04 24,30,04a MAIN
2440.02 2740O,03 2740 5 2740.07 2740.009 2750,00 2750.61 MAIN

2750.01 2750,n? 2750,03 27b0.00 2760,01 2820.0? 282Mo03s MAIN
2820,04a 2820,043 2831,01 MAIN

IPNT IM20.01m 12204m2m 1290.01a 12A0,01 1100,00 t310,05 1340.01 MAIN
1350.13 1380.i 1390.03 1420.02 1 .3003 1460.01 1470.03 MAIN
15200013 i590.01 1170.00 1820.01 2640,01 2670,00a MAIN

IPfw 2430,00 2760OO0 MAIN
IPR 1390,M3 1390.o3 2830.01 MAIN

IPRL 2230,03a MAIN
IPRN A3nlo05 MAIN
IPRN7 1830,05 MAIN
IPWKW 1760,03 2320,o7a 2740,04 MAIN
IPwR 2000,00 2320.nna 2320,01 2740,02 2740.03 MAIN

IPWYR 1380,0 MAIN
IR 1780,12m 1780.13 178m,1 1780,16 1780,17 1830,1?s 1830,1 MAIN

1830,13 1830.14 MAIN
rFs 1l60,00 t720,tm 172O.10 1650.06 2070,00' 2150.01 223n.00 MAIN

249n,01 2 710tn 2740.10 270,00 2950,03 MAIN
IRFSM 1030,040 1780.t2 1530,12 2040.03 MAIN
IRG 2550,02 2590.03 2550,04 2550.05 2550.06 2S50,07 2550,08 MAIN

2550.09 2550.16 MAIN
IRPV 1530.02 1540.02' MAIN
I5ERY 2070,02 MAIN
ISMRY 2550,01 2980,ol MAIN
ISTOR 2240,60. 2290,0o 2280.00a 2250.0t M4IN
ISYSR 1150,094 2.i90i of 2390.01 2400,02m 2750,01 2750.01 MAIN
ITEMP 163A.02. 1630.04 MAYN

ITMP 1100,01a 1100.02 1620,042 1630,01 1680.01 1750,00a 1756.61 MAIN
1830,0wb 1830,08 1830.11 1910,02 1920.00 1950.01 2040,03 MAIN
2070,018 2070.02 2090001a 20qOO? MAIN

ZTP 1630,0b 1630.07 1630.08 1750.199 1780.16 1970.01a 1970,02 MAIN

1970.02. 1970.03 MAIN
ITRNS 1020,00a 1130.01o 2680,00a MAIN
IUNIT 2030,00 ?IQ0.n7 2510.03 2510.03' 2530.04 2530.048 MAIN
IUPDT 2780,01 MAIN

IUPQI 1630,09 MAIN
ILIPST 1040,02m MAIN

IX 1120,01a 1120.o? 1130,6n0 1350,0! 1430.01 1430,02 1430a03 MAIN
1430.03 1470O l 1530.01a 2560,02 2560,03 2590.01 2590.06 MAIN
2840.02 2640.n3 2850.00 MAIN

IYFAR 1160,04% MAIN
IYR 1160,03 1160.4 1220s02 1220.0? 2110.00 2560,00w 2680,01a MAIN

2706,00 2700,01 MAIN
IYRI 1160.03 2690401 2700.01 MAIN

J 1220.01 1780.07 1830,00 MAIN
JPRNT 1830,05a 1900,11a 2150,02 2190.048 2230,028 2330,04 2380,00 MAIN

2040,01 ?b0.o0 249o0n0 MAIN
JUPOQ 1 °0' MAIN
w 1030.03 1030.0Mm 10 .1 1CO.002m 1050.01 1050.03m 1630.01 MAIN

1630,02 1630.0Oa 1780011 1780.12 1930.li 1830.12 1830,14a MAIN
1910.00 19;0.06 020012 1920m03 120.04 1920.09a 1930.00s MAIN
1950.01 1960.o0 1970,00 070,01 2040,03 2060.00 2070,02 MAIN
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2090,02 2230405a 2240,00 2250,00 2710.05 2960:n? MAIN
KCPT 1030,01 1070,00 1140.00 MAIN
KDIV 1110.01 MAIN
Kj 1610,08 1630,09 MAIN
KPER 1050,01 1080,03 MAIN
KPWR 1100,01 1750.00 2590,01 2840,03 MAIN
KPMRS 1100,01 1120,01 1750,00 2980,19 MAIN
KRES 1020,05 1030,03 1080,01 1210.0 MAIN
KUPST 1040901 MAIN
KW 2QAO.pt MA I
X 1620.000 1b2004 1630,01 1680,01m MAIN
L 1050.02 1050.038 1530,02 15I0,03 15'0.90 1560:01 1580a01. MAIN

1590,01 1590,01 2230,04 2230,05 MAIN
M 1020.05 1030,00 1030.01 1030,025 1030.04: 1040;021 I0S,03a MAIN

1070,00 1070,01. 1070.02m 1070,01= 1070.04 1070%098 1n706.nb MAIN
ia0o,07u 07008. 1070.09. 1070410c 0.11n 070,12m 1070.13. MAIN
1070,141 1070.15' 1070.16a 1070.172 1070,18: 1070%11q 1070,20. MAIN
1080.008 1080.01 1080,02a 1080.042 1140.00. 1140,02= 1150.0I MAIN
1150#020 1150,03a 11r,0604 1150,052 1150.066 1150,07a 1150.082 MAIN
1150.09m 1150.100 1150.11m 1160,00a 1210.04 121OO5o 1220.00c MAIN
1230,02 1240,01 1240.01 1250.0! ".F.0i 1310,02= 1310,03 MAIN
1310.04 1310.05 1310.05 1350O02 135P,03 1350,03 1350,04 MAIN
1470,02 1470,03 1470.03 1470,05a 1470.06 1470%on 1536.02 MAIN
1540.03 1540,053 1560.01 1580.012 1590.01 l590,ol 1620.02= MAIN
1620,03 1620.04 1630,00. 1630*04c 1630,06 1b30 09 1630.10. MAIN
!660,02 1660,03 1660.04 1670.01. 1700.00 1710%02u 171n,04 MIN
1710,042 1710.05' 1710.052 1710.062 1710.07= 1720%018 1720,023 MAIN
1720,03a 1720,04. 1720.05. 1720,o.0 1720.07. 1720%08. 1720,09a MAIN
1720.10 4'"'O.!O 1830.04m 1830,05 1830.06 1830,12 1850,0ua MAIN
850,01n 1850,02m 1850,048 1851,058 1880 1880,028 1880.03. MAIN
1880.048 1880.05' 1880,06a 1880,07. 188008=a 1900,00: 1900,.0 MAIN
1900.02. 1900.038 1900,042 1900,.05 1900.06. 19001078 1900,08= MAIN
1900,098 1900.103 1970,01 1980,00 1980,01 1990%00 2000.00 MAIN
2010.00 2030,01a 2030.02. 2030.03a 2030.04a P03005u 2030,06. MAIN
2030,07a 2030,08x 2030.09m 2030,10 2040,02 2040S03 2060.00 MAIN
2070,00 2070.01 2070,02 2090,00 2090.01 2090.0? 2120,01 MAIN
2130.01 2150,00 2150.01 2150.03 2230.00 $230,01. 2240,00 MAIN
2280,00 2290.01 2300,01 2320,00 2320,01 2390%01 239M.61 MAIN
2400,02a 2460,01 2470,01 2490,01 2490,02 2500%01 2510.02 MAIN
2515,01 2520,01 2530,01 2530,03 2535,01 ?5 001 2710,03z MAIN
2710,05 2710O? 2710,08 2710,09 2710.10 2710%10 2740.00 MAIN
2740,01 2740,02 2740,03 2750,01 2750,01 2770%00 2770,00 MAIN
2710.01 2770,02 2770,03 2770,04 2770.05 2770106 2810,01. MAIN
2810,022 P810,03r 2810.039 2810.02 2810.ns 2810I053 2A1.n MAIN
2820,00 2870,00 2980.01 2910,023 291m.03= ?910,042 2910,05 MAIN

241n,07 2910,08 2930.01 2930,02 2950.O2. 2910.03 2950.04 mATN
2960,02 MAIN

Na 1630,02 MAIN
MX 1230@01 1310,01 1310,02 1620,01 1620,02 1710.01 1710.02 MAIN

1830,03 1830,04 2590,018 2590,02v 2590.032 ?590.04 2590.05x MAIN
2590,06 2600,01 2610,01 2620.01 2710.02 2710.03 2S16.00 MAIN
2810.01 2810.068 2820,00m 2840,038 2840.04w 2850.00 2910.01 MATN
2910.02 2950,01 2q50,S 2 MAIN

NCPT 1310.01 1620@01 1710,01 1830,03 2710.n2 2810.00 2070,00 MAIN

2880.01 2910.01 2950,01 MAIN
NCYCL 1170.01. 1180,018 1190.n13 110,O 119M.022 MAIN
NDAYS 1400,03 1780.05 2320.11 mATN
NOIV 173M0,01 1730,02 2780.02 27A0.03 2790.01 MAIN
NDTVF 1150.04a MATN
NDIVR 1150,02. 2090,0n 209n,01 MAIN
NOV84 1110,02. 2930,01 MAIN
NIDVVR 13410,00 1350,01 mAITN
NFLOw 1230,01 -AIN
NFLM 150o113 1620,03 1620,04 MATN
NL 1780,15 P230,04 2230,05 mATN
NLF 1780,15 MAIN
NLYR 1520,008 1530,01 MAIN
NPER 170.02 1210,053 1240,01 1240,013 1250,01 125001 1298 .O MAIN

1280,01 1280,01 1310,04 1310,05 1310.05 1350%02 1SO003 MATN
1350,03 1350.05 1390,02 1300.03 1390.A3 1400.01n 1430,02 MAIN
t430,03 1430,03 1470.02 1470,03 1470,M3 1470%0/ sfnl001 MAIN
1540,04 1560,00 1560,01 1580,0n 1590,01 1590.01 1620,05 MAIN
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1630g03 t660,01 1690O00 1710,03 1780,04 1830.09 150o,03 MAIN
1880.00 1960400 1960901 1980.0 1980.01 1990.00 2000,01 MAIN
2010.02 2030.16 2110.00 2120.01 2130.01 2150.03 2190,05 MAIN
2196.01 2200.01 2210,01 ?230,06 2250.00 2270.00 2280.01 MAIN
2290.01 2300.o1 2320@10 2330.05 2340.01 2350.01 2360.01 MAIN
2380,01 2390.02 2390.03 2400,01 2400.02 2400.02 2430,0l MAIN
2440,02 2460.01 2470,01 2490,02 2S00.01 2510,01 2515,01 MAIN
2520.01 2530,o2 2535,01 2540,01 2190.06 2600,01 2610.01 MAIN
2620.01 ?9q0,04 MAIN

J!.: 1160.0! 1190,00 1390.01 2820.018 2R20.02 2830.01 MA70

NPwRS 1190.02 1190.o2u 1420,01 1430.01 2560.01 2S60.02 2840,01 MAIN
ZA40 .02 MAIN

NGYR 1460,00 1470,01 MAIN
NRESM 1780,10a 1780,11 MAIN
NRESR 150.012 1780.10 1830,0b 2040,02 MAIN
NSFRV 2070,01 MAIN
N3H2 1070,02a 2910,07 2930,01 MAIN
NSMMN 1070,01z 2910.07 2930,01 MAIN
NSNP 1070903. 2910.08 2430.02 MAIN
NSHPS 1070,0Mm 2910.07 2930,02 MAIN
NSRTP 1120,028 2850.00 MAIN
NSTOR 1050,03* 2960,02 MAIN
NUPQ! 1631,06 MAIN
NX 1630,098 1630,10 MAIN
NYR3 1220.01 2950qoa MAIN
PINDX 1110o00% 2320°o6u 2590,05U 2820,032 2820,04 2820.04m 2830,01 MAIN

284M,04m 28S0,00 MAIN
POWER 2000,01 2320,158 2350,01 2390,03 2550,10 25S0,10 2610,01 MAIN
POWR 1390,02 1390,03 1390,03 1400.02 1400o042 2320.13 2380.01 MAIN
POWRP 2430,02 2440.02 2550.11 MAIN
P jNIT 1770,00 1770,00 MAIN
PwFR 2;20.14v 2340.01 2390,02m 2600,01 MAIN
PWRMX 1400.04 MAIN
PWRS 1430,02 1430.03 1030,03 2590,06 MAIN
02NDX 1070,100 1900,100 2810,04. 2810,05 2810,050 2820.00 MAIN
OA 1800,03 1830.14 1880.050 1980.002 2500.t 2550.03 2550.03 MAIN

2550,11 MAIN
OCONS 1880.01 2490.02 MAIN
QDIV 1350,0b 1350,07 2190.06 MAIN
ODIVA 2010,02 2030.t7w 2200,01 2550,04 2550,04 MAIN
ODIVS 1350.07a MAIN
01 1830,14 1880.04n 21S0,03 ?550,1t 2550,10 MAIN
OIl 1230,02 1240ot 1240,01 12SOO1 1250.0t 160,04 1700,00 MAIN

1920.01% 1930,00a 1960,00 MAIN
OINDX 1070,09. 1900.O9a 2810,02' 2810,03 2810,03a 2810,06 MAIN
QL 1630@00z 1630.04s 1630.10n 1660.02 1660,03 1670,01 1700,00. MAIN

1880.02s 2120.01 MAIN
QLKG 1070,20. 1710,04 1710.048 2040,03 MAIN
aM? t1SO110 1880.078 2530.01 2770.04 MAIN
OMIN 1a70,12 1070.03 1470.03 1470,053 1470.06 1470.06 1510.00m MAIN

1710095 17to05 1710.0b MAIN
OMIN? 1710,04 t710.048 1710.05t 1710.09 2530.03 MAIN
OMINA 1710,06s 1710.07 1600.01 1800,03 2510.02 MAIN
CMIN8 1710.07a MAIN
OPREP 1880,03m 1980.41 2130,01 2550,02 2S5002 MAIN
QUNI! 1660,04 1770,00 1770.00 MAIN
*REARNG 2980,06 MAIN

PNYRS I130,018 1900.00 1900.0 1900.0? 1900.03 1900.04 1906,05 MAIN
1900,06 1900.07 1900,08 2190.00 2190.01 2190,02 2230.01 MAIN
2320,02 2320,01 2120,04 2320,05 2590,02 2590,03 2990,04 MAIN
2780.04 2810.op 2810,04 2820,03 2840.04 MAIN

PTIO 1630.04 MAIN
RTID 2780,05 2780,05w MAIN
SCNS 1070,1s 190,04m 2770,00 2770.00 MAIN
soV 1110,0O. 2 9qO,0. 2730,00 2780.05 2780.05v MAIN
SDVA 1110,04 2190..m 2730.01 MAIN
SEVP 1W80o02s 2230,013 2740.01 MAIN
SMOIV 1840,002 2210,01 2550n5 2550,05 MAIN
SMOMX 111o,3s 29 3 0.oOm 2930,01 mAIN

SHMX 1670,05a 2910,03a 2910,07 2930.01 MAIN
SMUX2 107,06. 2QtO.4 2910,07 2950,07 MAIN
SHORT p1.013 1800.07 1800,073 2640.02 2640.028 2640.03 240,49 MAIN
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26UO.052 2640,052 2640,07 AY
SwPmX 1070,072 2910.08 2930,02 mATk-
lwT? !R0,08a P540.01 2S51.07 25S0.07 MAT
SHRTA 1790.032 180.052 180m,0b MAIN
SHRTP 2321,162 P360,01 2400.01 P550,11 2h20.nl mA!N
SH7TQ 1880.06 2520.01 2550,Ab 2590.06 MAT,
SPMx 110O.Oz 2430.042 243.04. ?760.O M\

SPR 1100.06a ?320,028 2320.08 2590,02 2740.05 ?70.00 220.na= MA1J
2A20,042 O ATI K

SPRE 1070.122 190001. 271M.08 MAIN

SPSmX 1070,08z 2910,08 2q30,02 mAlk.
SPWR 1100,03a 2320,03a 2590,03. 2740.07 2750.02 MAIN
so to70.192 1900,06 2770,02 2810,03: 2810.03. TmAT
SGA 1070.163 1900.052 277. MA10IN
30! 1070,11 1900,023 2710.10 2 710. IAIN
SOL 070.113 1900.008 2710o07 MAIN
SGMN IM70,14. 1900,03z 2770.05 2810.05= 281,.AOu 281t0060 2870.00 wAT
SRPL8 J210.020 1810.01 1810.01 2650g00 2650.01 2650.01u 2650.0S MAIN
I3W2 1070,18m 9O.08 2776,06 2820,00= 2880.01 MAIN
SSHD 1110,052 2190,02a 2730,02 MAIN
3SNP 110O0050 2320.042 2590,0a 2740,09 2750.03 M AIN
SSQ 1070.17' 1900607m 2770.03 MAYN
SSP 1100,042 2320,05a 2750,01 2750,01 MAIN
STORt 1030.00. 1210,05 1220.00 1850,01. 2550.08 2590.O6 MAIN
STORA 1220,00u MAIN
STORS 1210,053 1780.14 1850.6a 1990,O0 2280,00 p5s0.0R 25%n,M8 LAIN

2550,10 2550,10 VAIN

ATORL 1530,02 1540,03 1540,052 1560,01 1580,018 ts90ot tl1fl~0 MATN
178M,1b 1780,17 22'0,00 ATTN

SUM 830,10 t19O.00 1910.01 1920,02a 1920.030 1920:042 1930.00 -AIN
2980,35 MAIN

SYCNS 1720,05m 1900,04 2030,058 2490,02 MAIN
SYOV t730o03m 2030,132 2190,00 2190o03 2t96.01 tMAIN
SYDVA 730,048 2030,142 2190,01 2200.01 2550,04 P550;04 MAIN

SYDYS 2120,08 2320,09 2130.01 2330,0P 2330,m3 2740.0S 2740,M7 MAIN

2740,09 MAIN
SYEVYP 1720.10 1720.108 1850,02' 2230,0t 2300,01 2550: 0 2550.1M MAIN
SYMSP 113fl00w 2850.00 MAIN
!YPmx 1750,D5u 2430,03 2430,03a 2440,02 2550.11 MAIN
SYPR 1750,04m 2320g02 2320,06 2320,09a 2330.09 238001 2S90,02 MAIN

2590,05 2590,06 MAIN
SYPRE 1720,028 1900,01 2030,028 2130,01 S950,02 2550;02 MATIN
SYPMR 1790,028 2320,03 2330,02 2390,03 2420,00 7550.10 250.tO MAIN

2590,03 2610,01 MAIN
SYG 1720,098 1900,06 1900.09 2030.06X 2515,01 TMAIN
SVGA 1720,06 1900,05 2030,046 2500.01 2550.03 75S0,03 2550.11 MAIN
SYGI t720*03u 1900s02 2030.03a 2150.03 2550.10 P550.O MAIN
SYGL 172M,01a 1900,00 2030,01. 2120,ul MAIN
SYQMN 1720,043 1900,03 190n,10 2030,08m 2535,01 MAIN
SySq2 1720,08 1900,08 lqOO,1O 2030,O9 2,540.01 2550;07 2 n.07 MAIN
SYSmO 1740,00m 2030,15a 2190,02 2190,03 2210,01 2550%05 2;50105 MAIN
SYSmP 1760.00a 2320,04 2320,06 2330,01 2400.01 2420.01 2550,11 MAIN

2590,04 2590.05 2620,Ot MAIN
SYSHO 1720.07u 1900,07 100,09 2030.07x 2520.1 2550s06 2r50.Ob MAIN
SYSP 1750.03u 2320s05 2330s03 2390,01 2390,01 b6.01 MAIN
SYSSP 240n,02 2400,02 MAIN
SYSYS 1750,06a 2140,2 2400,02 MAIN
TEMP 1540,038 1540,05 1660o032 1660.04 1780.072 1780*148 1790.01 MAIN

1810.00 2320008m 2330,01a 2360,01 2420001m 2740.05a 2740.06 MAIN
2740o072 2740,08 2740.09. 2740,10 MAIN

TFLOW 1210.030 1790,023 1800,00 1800.012 1800.02 1800:06 I610.0 MAIN
2640,02 2b40,022 MAIN

TMP 780,083 1780,168 1790,01 1800,01' 1800,04 180e0o5 1800,06 MAIN

0800,07 1800,07u 1810,002 1810.01 1810.018 1910,020 1910.03m MAIN
t920,01 2320.123 2320.120 2320,13 2320s14 23?0 15 2120.16 MAIN
2330.028 23S0.01 2420900m 2430.02m 2430,03 2410.03. p430.nm MAIN
2430.000 MAIN

MPP 1080,002 1350.02 1350,0S 1s50.03 115006b 1830.143 191n00 MAIN
1920,03 1920.04 1920,OS 1930,00 MA IN

ympq 147006 1470,063 1510,00 MAIN
7MPX 1910,013 1960,01 2190,06. 2190,08a 2196,01 23201138 2330.05 MAIN

2510o029 2510,03 2510,03@ 2515,01 2530,03. P530.04 2;30.04a MAIN
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253S,01 M~AIN
TP 1780.09a t78fl.17s 191M.00 MI
7PP 2h4M.h 26404'm8 ?h50,02% 2b9O,0'J 2hM00 MAIN
T,9V F 230.03. ~'A A N
TSYP 214n0 i MAI
VU'N4r 1770.00 1770.on MAIN
AmnS 1000,?2 I NrUT
ANnVS iul0,05z 1U00,)M 3470,M0 1015 ,03 Qh3n.01: 4630.0? TrUT
A P; P f 3(000,P13 3290.0 Sa 30001 4'J a0 .0 11Nf
A P P 3000.?2' 3290, 1 13 4 M. 0 1340J.09 3S4O,13m 3360.02 3410.01 TNrUT

4440,03 1 Nr U7
AREA 4nnn00 4080.01 TrU
ATMP 3Ab0.mi 4Q?0.M3' 4420.04J 0020.05 Tnj

ALNK 3000,21 y .r~uT
CACFT 3000,.? 3200.ni 321M.053 3370,01 TNOUT

CCFS 3000.07. 3200.00 3210.OUU 3370,00 S1485.01 3485.028 3tj81S*o) IN11UT
349n.02 3490.o?x TNrUT

CEVAP 3A60,01 4430.02 TNflUT

CFLOD 3M00,02: 3200.00 3210.0~v 5210,022 3370.00 TNflU T

CLflCL 3000,01s 3200,00 3210.01 3210.012 3170,no TNf'UT
CNST? 3ftO0.n'52 3200.nn 3229.00 3230.00: 3370.00 3430,082 3440.00 TNr'UT

3450,*00 INCUT
CN.97f 3000,06' 3200.nn 3240.00 3250.00m 3370400 3460001* 347n.00 INOLJT

3480.00 TIU
CCNST 3380,032 3380.04 3380.042 340.,0 3470,00 3085,03 3a90,02 T~('UT

3490.*02 1 NrLJ!
CPT 3720.00 04110.0 TCU
CQnFlL un90,00 4580.01 rU
CSrLT 3100,25. 3485.01a 3485,03a INrUT
CSTI 3U30,07. 344000m 34510.00a 1A4eJUT
CSTf1 3460,00m 3470,00' 3480.002 4270.02 441M.01 TtU
OFuNC 3820,03 4240.03 INfO!
nPAPA 3820,M4 0300.01 IP~0UT
EFCY 410M.00 0600.011 fU
FFFCv 4030.02 4520.n? 4600,00 I NnUT

EL 402n.00 '500.o1 INnUT
!LEV 4420.n2c INfluT
fVAPVm 3000.2u. 3320.00m 3'iOO,00 3510,02 TNOUT
FACTR 3890.02 3900.1)2 3q00.022 3940.01 INOUT
FIRST 593 3010.07 3020.01m TI.4CU!
FLmT 3220.01 1 NfUT
FLwu 3000.08 3210,06 ~rU
I S000,?c 100 0 . la 300 0 .'2* 3000,23a 3n00,2as 3000.2Ss 3M30.00 INOU

3000,o0 3110.0? 3110.03 31P0,01. 3120,04 3120.04a 313M,00 INfuT

3130.00' 3130.1 3130.02. 3130,02c 3270.00 3?90.00 3310.00 TNJUT
332n,00 3330.01 3340,06 3300,08 330,09 3300.10 3380.06a INPUT
3410.01 3420.0m1 3430.02 30730,032 3430.04 3430.04s 3430.05 1 NOUT
3430.06 3430,o7. 3440,00 34130,00a 3460,00a 3470,009 3080.00. INrOU!
"~85.012 348S,03s 3500.00 3S10,01 3S10.02 3500.00 3630.0 Il U
3630,02 3630.03 3630,04 3630,002 3630.06 3630.07 3660.01 INf~jU?
3660.013 3660.0?s 3660.038 3680s003 3720.00 3730.02' 3730.03m INOUT
3710,04o. 3740.06 3740.05 3740,062 3760.00 3775.01 37 71i.0 3 1 OUT
3775.00 3790.00 3800.00 i810.03 3A10.05 3810,05' 3A20.03 IIfUT
3920,04 3830.00 380.00 3850.00 3890.02 3900.05 3900.06' !NOU!
3920,01 390.00 3940,01* 3960,03 3960,04m 4090.00a 426n,10 INOUT
0260,M0 4270.01. 4270,02a 4280.00* 4290.03 43n0,01 4350.61 YNOUT
031001 43q0ojn 4410.00a uU10,01 4410.02x 4410.0. U 4410.04m INCOT
4410.05 4410006;2 040.03 4060.00 4620.01 4620.02 462M,63 1NM91J
463n06 4630,02. 4730,033 0730.00 4760,00 0760.03 INOUY

I A 89 4690.M6 T NOUT
TY8LK 3660,01 3660,nou 3680,03 4850,00a 48S0,00s INGOT
lap .02 3120.02 3120,05m 3130.01' 3130.02 3130.02a 3160.00 IN(nOT

3170.01 3630.08 3710.01 INOUT
TORN 3100,00 3110.ol 3120.06 5170.01m 3170,02 3710.012 3710,M4 INOT
ICfl 3100,00 3l20.03 31?0.06 1160.01 362o00 3630.02 3640,61 INMOT

3670,01 3670.00 4720,00 0730,04: 4700.02 4750,00 4760,01 INOUT
I c 'i 3010,05. 3 110 , n I 3120.02 31P0.04 312M,04. 3120.09m 313060 I NOUT

3130000a 3130,013 3130,02 3130,02' 3160.00 3160.043 3170.00. INnO!
3170.01 YNriU!

I CONI 3070.0 307.0? INOUT
?CPT 3610.073 0660,0? 4690.02 INOUT
1C9 0 ,02 3100,00 3 120 .0M 31 di0 .0 Do 362M.00 3640.01 3660,00 INi" T
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16001 '1660,019 3610.01 3670.02 368000 3755;02 3760.00 INr'UT
37713 '13.117000 '70,oi '174M.02 Q1750.0!~ 4760.n1 INO'U7

4800,01 U8506000 1850.008 TIJ

IDBAS 4240,092 4240.11 Inj

TOCPT 3820.00 38?0,01 3820,01a '280.0? kU
10037 3000,15a 3260,00 3370.01 INt)UT

TIV uP210*032 42110.0883NIU
!D~vF 3920,00 '280s01. 4280.02 P4CU
TIVR '24006: 4330.00 NU
!0PR 4130001 '520,01 INOUT
IDSHT 3820.00 '280,02 I NflU
IDT 4730,01m 4710.02 4730,02 4170,00 4820,00., 4820:00a 4840.00 INOU!

4J84
0
.*00M INMU"

IOV 4j240,02N I NrUT
IOVPR 1070,01 3070,02 rU

Iovsp 3070,01 3070.0? 1 WL

TE 3790,00 4110.01 IN®!u
TECON 3000,178 3790,Otu 1150,00 TNrLJ

1EV a1M0,01u INnU!

!EVYR 3010,61a 3325,01a 34190,14 4710,02. 4790.00@ a800;002 ?Nr Lu!

IFLOW 3070,01 3070,02 3560.01 3560,01a 4410.05a 44101.o~a IN®!T
?KOO[E 3630,02 1 Nt

lU7

ILST 3010,06a 3120,041 5120,04au 3120,078 3130.00 1130:069 316n.00. TNCLJT

3610,10m 3630,03 3630,07o IN'nUT
INCLnFl 3610,13 3630,041 3630,04s. 3 7 15.0 0 I N lu T
INUM 1110.0 3 1 N r)Li7
IP 3990.029 4030,00. '030.01 4030,02 4040,04 40'10 042 4M',0002 INr~U?

11060,00 '070.00 1080.00 4090.00 '100.00 4510 02u '4520.01 INrLuT
45320.02 '1530.04 '540,00 45450,01 4570,00 4S570.01 459M M I NIU?
4A00.00 4600.01 '620.01 '620.01 4630,02x INrOU!

IPE8 3430,03. 31130,014= 3430,04a I NIUT'

IPFRA 1000,19x 3280,00 3280.02. 3280.02a 33110,01 3 34 0 03 33110.06 1 N r~LUT
31100.00 3430,03 TNr

IPNT 34360.01 3560,01a INrijT

I p l w 4030,61 4520,01 15700001Nl 7

IPR 4340.029 TNrjUT

IPRI. 3000,12m 3260,00 33170.01 r Nn'UT
TPRN 3610.083 4120.01 INrnL7
!PQNT Im00,11' 3260.00 3170,01 3560.01 3560.01. IN"uT

TPwSw 3000,132 3260,00 3370.01 TNfluT

YPwPR 3M70,01 3070,02 y Nr'U!

TPiP 30;70.002 4340.013 ~u
IP4'YP 3010,023 9050,01a 1620,00 4710.0311 83M00. IN®!?

TRES 4190,03a I %nU!
IRE5m u190.06. 4210,04 1210.06 4660.09 4660,09. 4690O06 11690.10 IN®!T
TRESP 4650,033 IN®?u

TRG 3270,00 3380,06a IN®!u
IRPT 3890.02 3900.03a INfLU!

ISrRV 1690,102 1 N(X,
*TSIGN 4690, 10 1NI

1SWRY I000.16. 3270.01. 3380.05.Ifl'
TSPCw S1860,01 44130,02 INt®!
ISYSR i4650.0112 INrOUT

T T 4 460 ,0 8 1660,09 46 0.a09 a '71O,00 1740.01 4740.03x 474M.04 T Nr®!

UR60,002 4860,01 T NCILUT

I 41 O u20,032 4320,041 u660,.063 4660,07 4660.09 4(660 :09: 11690. 0a INfUT

a690,0% 4880,02n 48180,03 INOU!
j!mP 1340,05a33360,03 3610.04 3620.08 3660,043 3670* .00a 3670.03 INOUT

3755,01. 3760.00 3775,00 3775,01 3620.02's 18?0*103 3p~0,04 TN'uT

4110v032 4110.04 4290.0113 4190.05 4190,060 L190 108U~ 41q90,o TNnU!

4190,102 1210,02s I210,052 "210.06 1220,01 4;;P?0t 5m 4?20.08s I~luT
a220,09 u210.01 "290,02v '290,01 11300.01 43?0.n2z 4120.IS: I®!
'13n.,00 4330.01 4690,068.0690.07211690,08 4690'k102 JN®?U

TTP u.0,02w 4200,03 4200.04a14200,05.11210,00. '02100.01 4?20,n4a IVrILT
47P20.06 42110,04. .240.05 42110.06- '650.02z '650.03m INIT

4h(50 ,08 '690.083- '1690,0 46g010 , ymINrlu?

ITSRV .02 .511 3s00.00 '170.01 4660.06
fUNrr smoo.03a 1200.00 3210.03. 3370,I0 348S.Mo: 14qo0.0 3490,02: IN'UT

TUPOT 3010. 14s.3260.00 3370.01 T N r,

TIjPGI 4pl0,043 TN®?u

TuPST '190,10a 42?0,07 4?2?0,09 TN®!
IX l101001133310,003 3130,01 3330,02 3530,01 lsuo000 3580.M1 TNmU!
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35900 00NOUT
IYR 3070.01 3070.02 INOUT
J 3340.12 4150.01 INOU?
JORN 3160.05a 3280;03* 3300.01u 3340.00 INOUT
iJ 3346o03a 3340s1.I 3340,12 INOUT
JK 3340,082 3340.13a 3340.14l 3340.1' TNOUT
JL 3610,122 3660.01 3660.0s 3890.01 YNOUT
JUPQI 3070.0t 3070.0? 3610.13 4200.01 !NnUT

3340,02' 3340'07u 3340,09 3340,102 3360,012 3360,02 3366,03. INOUT
3430.018 3430,06a 3490,01 31bt0q1t 3630,05a 3630.06 3990.00 INnUT

4000,00 4010,n0 4n20.00 4060.00 4070.00 4080.00 409D,00 !NOUT
4100,00 4110,on 4t30.04 4170.01 4210.03 4210.04 4210,06 INCUT
4220,06 4220.0? 4220.09 4320.04 4330,00 4490.02 4460,00 TNnUT
4470.01 4480.01 4490.01 4500,1 U440,00 45O.01 4570.61 INCUT
4S80,01 4600.01 4660,05 4660,06 4690,05 4690,06 4690.10 INnUT
4880.03 4880.0s TNOUT

KBR 3700.02n 3710.00a 3710.01 INOUT
'CPT 3570,05 3610.05 4880,02 INOUT
KDAYS 3000,23 nUT
KOIV 3740,03 3810.01a TNOU7
RDT 471,OSS 4730,O 4730,02a 4770,00 4770.01m 4820.00 4820.00v INCUT

4840.00 4840.003 !NrUT
KODE 4730.04a INOUT
XPER 4880.02 INOUY
KPWR 40,02 TNlU T

KPWRS 3580.01 4040o6. TNnUT
KRES 3S60,02. 3860.00 INCUT
K3SRV 4690,.09 INUT
KUPOT 4?00,05s !NOUT
KX 3590.01a 3775.02m 3775,03m 3775,048 YNOUT

L 3680.02 36O0.03 3680.04 3880.00 3890,00a 3890,02 3qOOOl TNrUT
3906,04 3900o6o 3920,01 3940,01a 3960,01 3960,02 3960,048 INOUT
445n,01 4450,02 INflUT

LSV .02 3890,002 3900,01 3960.02 INCUT

LTOP 3670.04 TNOUT
LTQC 3120,03 INOUT
LTRJ 3160,01 TNtUT
m 3560.02a 3560.o3 3570.0o. 3570,05 3570,06b 3580.00a 3610.04 INOUT

3610,05 3610,07 3610,65. 3720,00 3730,03. 3730,04m 3740,00. TNOUT
3755.02 3775.o0 3790,00 3800,00 3800,01s 3820,00 3520.01 TNOUT

3920,01a 3820.02 3820,03 382000a 3530,00 3840.00 3540,013 TNCUT
3850.00 3860on0a 386061 3890,02 3900,04 3900,06m 392n001 TNVUT
3940,012 3960404a 3990,00 4000,00 4010,00 4020,00 4110,00 NnUT

4120.01 41P0.02 4130,02 4130,03 4150.01 4170,01 4190,01 TNOUY
4190,061 4190.03. 4190s04 4190.09 4190,063 4190.10 4200.04 TNrUT
4210.00 4210,04 4210.06 4220.04 4220,07 4220,09 4240,02 INOUT
4240.03o 4240.n4 4240,05 4240,068 4240.08' 4280,0t 4280,02 TNOUT
4?90.02 4290.03 4300.01 4320.00 4320.03 4330,00 4340.0n TNOUT
4341,02 4350.01 4370,00a 4370,01 4390,01 4410,02' 4410.03. YNflUT
4410,049 4410.05 4410,05a 4420,02a 4420,04. 4420,05a 4430.A^vr INOU7
4430,02 4460.00 4470,01 4480,0t 4490.01 4500,01 4650,n3 yNOUT
4650,04. 4660,nPs 4660.03 4660,06 4660.09 4660,092 4690,M2= TNflUT
4690,03 4690,04 469M.06 4690.10 4800,01 4810,012 TNMUT

MC0TV 3610,00a 374004 3810,0 0 3810,002 3810,028 4120.O1 4240,00 TN(UT
MONS? 36t0,04 3610,nS 4120,01 4190,07a 4190,n8 U190.092 419M,106 YNCUT

4200,00. 4200,02 4200,n3u 4200.04a 4210.01 4210,01a 4210.02 TNCUT
4210,06 4220.01 4220,03 4220,05 4220,09 4230,01 4320,01 !N UT
4320.02 , 4330o0 4330,012 4b60.OO0 TNOUT

mtTRC 3000,M4: 3200,00 3220,00 3370,00 3380.04 3350,042 rNCUT
MP5YS 4030,02 4040.052 4040,052 4520,02 4650.00 4650,018 4650,02 TNOUT

4650,038 4650,04 I4nU7
UPWR 3610,02. 4040,0i. 4120,01 4340.002 4510,01 INOUT
mr 3775,M3= TNOUT

M'PFS 361n,n1. 3870,01s 412n,l1 40~0.00 4200.01. 4220.02 4320,00 INflU7
442A ,1 TNrUT

mT 3gq0,02 TNOUT
mx 4h68,01 4660.1)p 4690,01 4690,02 TNOUT
N 3A9n,01T~u
NCPT 3570.01' 3610.n6. 3610,07 U6601.O 4690,01 TNCUT
NCYCL 3490,03I TNMUT
NOAY5 3O00,238 3310.00 3340,05 3U0,109 3340.14 3360,012 342n.1. TNOUT

3430,05 3430.06 4630,01 TNrUT
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NO!V 157:9.03a 1740.02a 3740,03 3740.06s 3810,00 3810% 002 3A10.01x I NrUT
3810.03 38ta,04 381005 3810.098 4240,010 424O.,0?z 4246.03 I~nLu7

4240.07 4240,08 4240.090 4240.10: 4240.11 4260.00 4Pho.M0 TjrnuT
4270,02a 4280,00s 1N ,UT

NOIVF 3826.00 3820,02 4280,02 4290,02 N?
NDIVR 4240.04 4240.052 4320.00 4320@02 4320,f03 4330.013 iNnl

NDVyR 4710,012 4820.00 4820.003 4870.023i~u
NFLOw 4710,06a 4780,003 4870.013 ~)[-
NFLw 377%'OOuB 4120.02 4130.02 41S0.03 1IflUT
NL 3070,01 3070,02 3880.0C 3960,01 445n.01 44950 .0P TNnUT
NLF 39,60,003 ~u
NOYR 4710,08a 4850,00 4950,00a T~nUT
NPER 30000188 3280,00 3280.01 3280.01= 3290.00 33101 00 3120.00 INMU?

5330.01 3340,06 3400.00m 3410.01 3420.01 3430% 02 3430.04 T~U
3430,043 3500.00 39510,01 3540,00 3730,02a 374O005 3810,n4 !T~.r?
3810.05 3810O0 3830.00 3840.00 3850,00 3900 09 3920.00 !NflU?

3920.01 3940,06 3960,13 4050.00 4260.00 4260to0 4270.01 YNOJT
4350.01 4370,01 4390,01 4410,00 4420.02m 4420,05: 41440,03 IT"fu
4460.00 4620.01 4820,02 4870,00 TNflU7

NPWR 3570.043 4040401a 4040,02 4340.01 4340.02. 4S1402 nU
NPARS 3010,03a 3330,02a 3530.00 3530.01 4040.05. 4040.05= 40400062 !Nr~UT
PNQYR 4710.042 4840.00 4840,009 4870.03m 1 Nr~U!
NRE3 1510,02m 4190,02a TPNuT
*4RE3P 3590,00M 465O0012 4650,02 INOIUT
NRESR 4190,01 4190,01m 4190.04 4190@05o.4210,00 4210.01 4?10.0s13 TNr)UT

4210.02 412P0.01 4660,07 4690,03 469A,04 Tru
NSERV 3560,033 4690.07c 4690,08 INr)U7
N37OR .54 NU
NTAB 3680,018 3680,04' 4470.01 44810.01 4496.61 4500'01 INnUT
#N73 361o,03s 3800.00 3800,01 4120,01 4170,00 4170.01 4180.013 jNrl )T

4660,03a 4660,04 466096S 1N(Ju7
NTSRV .02 .54 3800,010 4660,03 41180.04u TNflUT
NuPO! 34370,063 4200,02 4200.03a NrUT
NUPST 3580.003g 4190.08 4190,098 4220,04 4220.05 4230.01 lNf'UT
NYRS 3070,01 3070,02 INfiUl
OVLOD a030,01 4040.04 4040.04a 4520,01 1 NmuT
PFmAx 4030,02 4520,0?2NU
PK(PWR 4080,00 4570,01 INOUT
POWR uO000ou 4620,01 4620,03 4630.02. INOUT
PwRMX 4030.01 4520,01 4630,02 INOUT
PwR3 3330,01 3540.00 I NfUT
QCAP 4010.00 4490901 INOUT
QD!v 3740,063 3810,03 3810,04 3810,05 3810.05a 4240.07a 4240,09 INOUT

o4240,10 4260,00 4260,00 4270,02z 428n,00 1NIMUT
QDIV3 4280,00a INOUT
QDY 3720,00 3740001m 3740.06 3810.063 4120.02 4260.00a INOUT
0LK(G 3860.01 4430,02 I~r'u7
Gma 3720,00 3740,00 3A40.010 4120.02 4S70.Qon JNnUT
OMIN 3730,048 3830,00 4350,01 4410.032 4410.05 4410:0-5 INOUT
OMIN2 3740,003 38140.00 4370,01 4410,04a NU
0MN 3720.00 3730,04 3830,013 4120.02 4350,00a TIOUT
Omx 3730,03a 3850.00 439001 4410,02a INflUT
Qamxx 3720,00 3730,01 3730,01a 3730.03 3850.01. 4120.02 4190,00a INOUT
OT 4060.00 4540g00 INOUT
OUNIT 1000.08n 3200.00 3210,06a 3220.013 3370.00 INflUT
8710 3775,043 1 NnUT
PT100 4240,010 4200,10a 4240,11 nU
37C)R 3990,00 4470,01 INflUT
37081 4430oOOs 4430,02 1 NDUT
STORA 4420,04m 4430,00T lU
3TORS 4420.053 INOU?
STOR. 3890v02 3900,04 3900,663 3920.01 3940.01. 3960.043 4460,00 TNr)U.T
SYOVI 3490,013 3490,02 3490,02 INI'UT
TEMP 3340,04m 3360402 3900,04* 3900.06 TNflUT
TITLE 3n10,08 S030.00 3040,0 3060,0? jNnUT
TL 4070,00 4550.01t TN®?
TLwEL 4030,01 4520401 4530,04 TWOUT
TMP 4410.013 4410,02 4410,03 4410,04 TNCIUT
TmPP 3751,03a 3760,00 3775.04 4130,04 INO®7
7MPR 4410,05 4410,053 TN®!T
VLmT 1220,02 INOU?
VOLJ 3100.10 3210.07 IN'MUT
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VUNIT 3000.10a 3200,ol 3210.070 3220.022 3370,01 TNCIIJT
AL 5230.07a 5?'1Oon2 52'i0.02s S2140.032 S2'40.n3a 5260.00 5260,05 CflmP

5650.05. 5660.1kot Sh70,M1' 56A0,00 S690.632 5690,04~ 5700,00. COMP
5710,00 S710.no 5720,02 5180.00m 5780.01. 5820.06 SAso~ni Camp
5850,05 5900.01 6410,08' 64410.09 CM

ANMYS '448 .49 so0 52 CLOMP
AREA 5130.03 romp
ARFAV 5130.03' 5130.07 CM
ATMP 6310.123 6310.13 6110,132 6410,01 6(410,05 6'Jl0,09 crWmp
CEVAP 5130,07 COMP
CFLOI 5230.02 S?30,0? 573os02 comp
cxw ,'4 .45 45n Su370.01 5450,02 54J70.09 613M,04 COM4P
CLOCL 5230.02 5230,ti 5580.05 5730,02 57313,02 6100.08 6100.08 romp
CNST 592x 537 0.oat 5370.03 5370.03 61i~olo0 61600'08 6160,09 COMP

622n,08 6230.07 6300.02 6310,1?co
CNTRL 6U100. W(40.562 6410,09 Camp
CONST 'so CoCmp
CPwR 5370.01. 5370.o? 5450.02E 5440,03 54170.09m 5(470.10 613n.n~c COMP

6130,07 COMP
CGOEL 603m.01 6050.01 6050v02 6050.0? 6060,01 6080.01 6080,M2 Camp

6080,02 roCmp
Cos *Son .1 5990,01 comp
CS; ,Sim 5230ti13 5230.13 5400000 COMP
CT 49. 6280,o3 6280,03 6430,09 6440,00 6(440.01 6(44002 rom'p

6(440,03 6(440.00 6(440.05 6(440,06 6U'40,07 6'J50,04 6(450.05 Camp
6(450,13 romp

CTY 6280,02a 6280,ni 6280.03. 6300.04 6300.05 6300,06 6300.18 romp
6310.00 6320,01 6320,02 6320,05 6320.09 COMP

DFUNC 5170,00 5180. 00 5190.00 COMP
(IPARA 5170.00 5180.00 5190.00 COMP
EFCY 5130.16 COMP
~FFCY 5130.15 5370,ol 5370,03a SuSO04 54J50.048 5(470,11 50M,~11= COMP

6130.08s 6130.t08. COMP
FP*Y 5130,16a 5370.01 5370,03 5370.03 5450,02 5(4'O,0'J 5050,64~ COMP

5(470,09 5(470.11 5(470.11 6130.0(4 6130.08 6130.08 COMP
IL 5130.11 6020.03 COMP

ELEV 5130.11' 5130*1? 5130.12s 9360.00 5370.00 6020.03: romp
FVARCI 501M.00 COMP
EVP S130,05 5130,01; 63(40,03s 6340,04 M
Evpfl 5010.00' 5130,04 COMP
EVTMP .03 5130.07a 5230.13 5230.13 5400,00 5990.01 5090,03a COMP

63(40.03 CnmP
HEAD 5370,00. 5370.02 5450.03 5(470.10 6130.07 cnUP

7,46v ,48 5000,00 5010,00 5010,01 S130,09 513n.05 romp
5130.11. 5130.12 5130,12m 51(40,04a5140,053 5140.06 5150,63a Camp
5150.0(43 5150,05@ 5160.00 5170,00 5180.00 5200.00 5200.00a COUP
5200.01' 15200.o?u 5210.05 5230901 5230,018 5230.02 5230.11 cOmP
5230.12 S230.12 5280.03 5280,03 5350.004 5350.06 5370,00 CtIUP
5370,02 5370,0o3 5370,03 5370,05 5370,063 S380,00' 5(400.00 COM4P
5(410,O0u 5410,no.5(410.03 5(410,06 5'J10.07s S410.08 54110.09c COUP
S510.00 5530,01 5530.01 55(40,0(4a 5580,05 5590,02 5590,08a COmP
5610.01. 5620,07 5620,07* 5620,088 5'6SO*oo 5690.00 573M.03 COUP
5730.05 S790400 5800,01 5800.02 5810,000 S810.018 5820.00 COMP
5820,00. 58200o6 5860.00 5880.02. 5880.03' 5890,00s 5896,01s CoUP
5890,M22 5900,01 5920,05 5930,01' 5930,02a 5930,04 5930.05 Camp
5930,06. 15930,07. 59(40.03. 59(40.04a. 590000 5960.01 5970,0'4. Camp
5980.00' 5980.01 5980,013 Sq90.otn 5490,02m 5990.03 5990,04. COmp
6000,00 6000.03 6020.02 6020002 6020.03. 6020.06 6060#01 romp
6080,02 6080.0? 6090,002 610004 6100,04m6100.13 6110.00 Camp
6110.02 6120.00. 6130006 6130,06@ 6130,07a 6130.08 6130,08a CtOUP
6130,09 6130,11 6130,11s6140.00a 615M,03 6160.07 6160,08 COmp
6160,12a 6160,12. 6166.13a 6160,13' 6160.15 6160,21 b660.21 COn'P
6180,01 6180,0? 6210,0436210,05 6210,07 6210.078 6220.09 Camp
6230.00 6230,01 6230,02 6230607' 6130,09 6230.09a 6250,00 Camp
6250.05' 6250, 07 6250,01s 6300,03 6101,03a 6300.04 6300,0 5 COmp
6300.06 6300.o7x 6300,08a 6300,09: 6300,09' 6300,10. 6300.10. COMP
b300.11. 6300,it136300,12a 6300412= 6300.13a630013a 6300,14a Camp
6300.14' 6100,17 6300.18 6310.00 6310,04 6310.09. 6310,10 COUP
6310.11o 3310,14s b320#01 63320@02 6320.03a 6320,0'48 632M,6(4. Camp
6320,05 6320.06 6320,068 6320,07' 6320,078 6320.088 6120,088 COMP
6320,09 63410.03. 63(40,04 63(40s05 63(40.08 6340,09 6350,02. COMP
6360,00 6360,003 6360,01' 6360,01m 6370.008 0370.008 6170.01. romp
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6370,01a 6380.01. 6360,01% 6380,02a 6380.029 6340otml 6390.012 COMP
6190.02a 6390.O0' 6400,00 6410,008 6416,03 6410%04 6410.063 COUP
baloS.09 6430.00 680001 6430,014 6430*020 6430,028 b436,03a COUP
h430,03E 6030*05M 6430,06 6430,062 64j30.078 6630,o7w 6430008X CoUP
6436,08 6430,09 6440,00 6440,01 6446,02 64400.03 6440,04 COMP
6440,05 6440.06 6440,07 6490,038 6450,04 6450OS05 6(150.073 C0~p
64Oo~O82 6450,083 6450*10 6450,108 6450.113 6450.118 64508123 comP
60509128 6450.13 COMP

ICONS 5230t2O8 5230s203 S440s0Z 5440,022 5530,06a SS100o6% COMP
rCPT 15080,02 5140,02 5940,02 6100,03 6340,01 Crimp
ICBE 5140,058 5380,002 5810,003 5890,000 COMP
ID 5020.08a 5020,09a 5020,10 15020,10a 5020,11a 3020:12 S020.138 COMP

5020.14 5020.14s 5140,090 S140,10 5150.00w SIS0O O 5150.M32 COUP
515o00" 5150,050 5160,00 5200,00 5200.00. 520010to 5200.02c COUP
S210*032 5210*04 5210,042 5210,05 5280.01a 528o 1.3 5280.03. COMP
5410.040 5410.042 sallooss 5410,06 S410,078 5410,40A 54n~ COM~P
5530.01 53530,018 5540.01' 5540,02 5540,048 559O05us 5s90.08 CcMP
5590,08a 5620,06n 5620,07 S820,07. 5620.08. S9S0,%03s 5Q30104 COMP
5940,068 S940,07 5950.00: S960,00 5960.01 64C;0,02 buso.n1. COUP
6450.048 6450,053 6450006 6450,072 6450.M8 6450.,082 balio.n9 COUP
6450.10 6450,109 6450.11M 6'450,112 8450.12: 64c;0:120 (8456,13s comP

IOBAS 15150,01 COMP
rOCPT 51I60,02 COUP
IDG3T 5610,00 5820,05a 5900,00a Comp
IOIV 50209 5140,09 5150,02 5210,03 5280.01 c5440 f6 5540.01 COMP

5590,05 5620.01' 5620.0#3 5930,02 593M.03 90.06 COUP
!DrVF 5160,01 5160.03 Comp
ITVR s210.02 CoUp
!opp 5350,00. 5350,01 comp
!0SHT 6450,10 6450,103 COMP
IDV 6450.09 COIUP
IDVPP 5620,03 5620,03a coUp
rOvsp 55s30,0?. 5590,013 COM P
1EV 5130,05 51304038 comp
!FC 5650,012 5720,03' 5880,100t 5910,01 COOP

*!NTPOL 5170,00 5180,00 5190.00 COuP
IOPER .03 5420,032 5430,01 5440.16 5470,00 S470'02 romp
IP '54 6598 5000,00 5130.14' 513n.15 5130.168 5280.07. COUP

5280,0 5280,10 5300.01 5300,02 5330.00 5330;nt 5330.02: CUP
9340.002 5350,00 5350.01 5350,02 5350.03 535%O13 5360.002 COMP
5360.01 5360,013 5360.02% 5360.02: 5370000a 5370.n1 517n,02 COMP
5370.03 5;370,039 5370,08 5450,0)1z 5450.02 54NO~os '5450.64 COUP
5450,048 5470,08a 5470,09 5470,10 5470.11 54 7 n.lic 5500.002 COMP
5500,02 6020,058 6020.06 6020,07 6030.01 6050:01 W00.02 COUP
6050,02 6060,01 6080,01 6080,02 6080.02 h090 ' on= 6130.02 COMP
6130.03 6130,04 6130.07z 613P,08: 6130.0n8: 6130.0 61to3o.1 incrimp
6130,11 6130,11. b140,00: 6160,063 6160.07 6160%0 Of 160.09m Comp
616n,123 6160,12' 6160,13. 6160,133 8180.15 6160a21 61h0.213 COUP
6180,01 6180,02 6210.030 IS210,04 2100 PMO 8206 210.07 COMP
0,210,073 632P0,07n 6220,08 6220,09 623n.00 A?10 *062 6230.072 COUP
6PA0.08a 6230,09 6230.098 6250.042 6250.05: 625)006 6250.07 COMP
625n,07n 6300.000 6300.01 6300.0? 6300,03 h310032 630n,042 COUP
6300.05m 6S0,063 6300,07. 6300,082 b3nn,09 h300%09:x 8300,102 COUP
61009102 6300,112 6300.11: 63 0.1: 6301.12c hP0.112 bl00,13: COUP
6100,143 A410,142 6300,17 6300,18: 6S10.0C: A310.093 6310,10 COUP
6310, 12 COU)14P

IPFR 50n!1*01 COUP
1PFPA 9020.03 comP
?PON 6020.07 6130.103 COUP
IPP h130#03 6300,01 COmp
TPK 6280.03 6290l03s ComP
IPWPR 354~0o?2c 9440o222 5h90,01 5090,01c 6160.18 h'160.lR2 COMP
Tpv'p 513n.138 5150.1u 5280.06 92A0,07 5450.00c 9490.01 5470,M7= CO4P

5470,08 5500,00 6020.04: 6020.05 8180.08 6210.0o3 6P20.07 COUP
0230,06 6250,04 6310,09 Crimp

IP(.03 .552 S901,02 62t0,06a 6211,M7 6210:o7v 62,3o,08z comp
h210.09 h230,093 6250.062 6250.07 8250.07. comp

rp 5210,15a 9230,16 5230,17 t5230.1R 923A,18. 59?30.1Q 5P30,19z CUUmP
5?3M.20m 9230.202 5230,?!: 5230.21. 523n.?23 9260;0?: 5?'k0.13 COMP
q280,03t 9260,042 5280,05: S470,03: S47n.06 1440.nn 5900,053 C(MP
51W060 95100h6 5510,00c 5,)80.07M ss90,00 s7A0on3z 5780,04 COUP
sV~n.042 1780,05 5780.07 5 7AM,10 SPOI.MO 5800.01 5800,02 COUP
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58100. S81O,o12 5820600 5820,008 5820,01. S820,02 5820.028 COMP
502o.03a 5820,03a 5820.04a 5820,04. 5820,06 9850.01s 5850,02 COOP
5850.02. S50406 5850,07 5650.07 5850,08 5850,10 5850.11 COOP
5850.13 5870qonm 5870.01' S880,018 5880.02 5880,03 5890,00. COOP
S690,018 5890.02. S900,01 S970,030 5970,04 5980.00 6100,12. COOP
6100.13 6110.00 6110.06@ 6120000 Camp

IRA 5420.01@ 5420to2 5420,03a 5430,008 5"30,01 5440,04. 5440,05 COOP
5440,05. 5440,06 S440,07 54490,10 5440,13x 5440,142 5440.15' COOP
5440.168 5440.174 5440.18. 5440,188 5440.20 5440,21 5440.212 COOP
5440,228 5440.22' 5450,00. 5450,01 5450903 5450,04 5450,04 COOP
5450.05a 9450qn5e S470900 5470.008 5470,03 5470,068 5470.07. COOP
5470.08 5470.10 547,11 547,11 5470,12' 5470,12. 5490.00 comP
5500.00 5500,a1 5500,03 5500,05 5520,00 5520,00. 5520,02. romp
5520,02. 5520.03. 5520,03. 5520.04a 5520.04. 5530.02 5530,03 COOP
5530,032 SS30,042 5530.04. 5530,058 5530,06a 5530,06m 5530.08. COOP
5530.08. 5540.00. 5540,01 SS40,03 5540,05s 5550,008 5550.01. romp
5560,00a 5560.00' 5780,10s 5740,00 5850013a S860.00 5920.04' COM~P
5920,*05 C lo P

IRFS 5080,05. 5230.to4w S230,040 S230.12 5230.12s 5280,00 558M,01 COOP
5620,09a 5630. -02n 5630,02m 5730,02 5730,022 5920,00 5980,01. COOP
5980,018 5990.064 6100,08 6100,082 6340.02 COMP

IPF3m 5260.02 5020.01 5440,04 5500,05 5780,03 5850.01 COOP
!R!SP 6160,05 6210.M2 6220.06 6210.05 6250,03 6310.08 COOP
ISHOV 5020,08 COP
ISWO 5040,02 5050,02 COOP
ISHR 5010,04 EMUP
ISPER 5010.01 5020. 03 COOP
TSRCM 5530.04. 5530.048 Cotm P
ISYSP 5440,16s S*00.ot 6300,15 COOP
!T~mP 521n,02@ 5210.,o3 5280,09. 5290,00M 5370,079 6150.02. 616n,04 COOP

6210.01 622,05 6230,04 6250,02 6310,060 631b.07 COOP
ITMP 5080,074 S080, Og 5150,012 5150,022 5150,03 5150,04 521M008 COOP

5210,01 5230q05. 5230.06 5230s14 5350.013 5360,00 5500,038 COMP
5500904 5580to2a 5580.06 5780.079 5780,08 5780.09 5850,11. COOP
5850s12 5920.n2a 5920903 6000*01 6000,02 6100.02' 6100,03 COO'P

TTP 5160,02a 5170.00 15180,Oo 5190.00 5720.00w 5720,01 5730.01. COOP
5730,09 5730,10 5730.11. 5730.12 5780.09 5780.10 5850.12 COO~P
5850.13 5920.o3 5920,04 6160.178 6160.18 6160,18' 6160,19c CoUP
6160,20 6340.07. 6340,69 Camp

IUPST 5?30.15 5470,03 5580,07 5780.10 5850.13 5920,04 5970,03 rnmP
6100012 WOO0,06 COOP

Ix 5020,03m 5020,,04 5020,04a 5020,050 5020,05. 50?0,11w 5020,12. COOP
5020,13. 5020.14a 5020.14. 5OU0.03 5040.04 504004s 5050,03 COmP
5050,038 5350.0o4. 5350,06. 5350.07 5350.072 5360.00 5440.12 Camp
5440,13' 5440,158 5440,16 5440,176 5440.18 5440.183 5440.21 cOUP
5440,218 5440 12n 5440,220 9450.053 5450.05' 5470.05 5470,06a cnmP
5470,128 547- 20 6150,012 6150,02 6150,03 6160,05 6160,15 rOUP
616M,20 6116,008 L110,02 6210.04 6210.07 6210,072 6220,06 COOP
6230.01 6230,M2 6230,05 6230400 6230,09s 6250.00 6250.03 COmP
6?50,07 6250.07' 6280,058 6290,009 6300,15S 6300,16 6300.17. COOP
6310,02a 6310.03 6310.06 6310.08 6320,02 6320,03 6320,04 COOP
6320.048 6320.073 6320,07. 6320.08a 6320,08a COMP

.1 .01 5130.128 51300126 COUAP
5 020,02 5020.03 5080,088 5080,09 5080.10 5090.00' 5130,01 COMP
5130.02 5130,n? 5130.03 5130,08 5130,11 I130,16 5210,01 tOMP
5210,02 5230.tQ 5230,15 5260,01 S260,02 5300.00 5300.M1 COYP
5300,02 5310.01Ol 5320,00* 5320.01 5330,00 5330.01 5S3,02 COUP
534n,00 5420.00 5420,01 5470,02. 5470,03 5500.04 5500s05 COOP
5580,06 5580,n7 5780.02 5780,03 5850.00 5850.01 5970,02 COOP
5970,M3 6000,M72 6000,n3 6000.04 6000,05. W00,018 6020,01 COUP
6020,02 6020.02 6020,03 6030,00 6030,01 6040,01a 6050,01 COUP
6050,02 6050.0? 6W6000 6060,01 607n.012 6080.01 6080.n2 rOMP
6M80.02 6090.n6 6100,11 6100.12 6110,058 6110.06 6160,04 romp
6160,05 6160.07o 6160.11' 6160.11' b66.12 6160.12 6190,00 CrImP
6P10,01 6210,0? 1 22n,mb 6220,06 6230,04a 6230,05 6250.02' CflUP
6250,63 6310.07 6310,08 r-

KA 5040,038 5440,n4 COUP
KPwR 6110,n3 rnwP

XX 5020,07s 5020.08 5040,01 5040.0 5050.01 5050.02 rnUP
L 5230,09 S230.17 5230,19m 5230.19a 5230.2e' 5240,01 5?s0.01. rnm P

5'60,05 %390.n0w 5400,002 5440.092 5440.10 S440.138 5040,15s rOUP
5440#178 95440,183 SWO,1N '5440.1q8 5440,22. 5u40,223 5"50aO5. cnmP
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%4,uSo,5 S470,00 54J70,009 5'670,066 S'UT0.l?x c;7~~ Sa90,00 CO-P
ssoo.01 ss60,02 S510.002 15520600 p35040o3 55?0.%0l: 5-2O02c COMP
S5~20oO22 5520,012 Y520,03e 55?0,04: 552M~4c c,10 03 55;36,0iz CI'P
5536,042 5510,04C 5930,663 5530,O6SC 5540.00. 55540.03 5550.01: COU1P
960.00 5560,00. 5580,04. S580,0%. 90,00:Ao 95qo~o 5SQ0.04= rump

r590,07 5590.10z 5630.602 5b309012 5630.02 SbAO ,02z 5610.02 COUP
9650,03 5650,04 S66b0,PO 5660.01 5730,07: 5710.09C 5730.12 CO"P
5730,13 S740.o1Z 5750,01 579s0.c? 5750.02 9,780.00 579605 rOmP

9560033 58S0,04 58b0,06 5890,07: 5850,07m 6190,04U 6160,00: romUp
6160.1418 6160,1%, 6160,192 6170,0n2 6170.01C 6190.0? 6190,M3 COMP
6190.04 6190,04a 6700,n1: 6210.04 6410.02 6410:03 6410,0s cfl'P
6410,06 641080A C CIU P

L A 59409062 SS 5500 COUP
LCNS r,440,01= 5440,02 54M0,022 COI'P
LX 5440,08 %440,09 5580,03 C5580,04 COUP

m 5M1D904a 5020,00 5040,M22 5040.03 5040,04 504J0.04C 5050,02: C04P
S050,03 50-50.039 5n80,022 SOA0,03 508n.M3= r5080043 5AR0,048 Cam~p
5686,052 5090,06 5086,06: 5080.09 5080.10 9110o~00 5130,01 COUP
S130,02 5130.02 5130,03 S130605 513n,05: 51300o7M 513O.M8 CO"P
5130,09 5130,092 5136.10: 5130,10z 5130.112 513M.12 5130.122 COMP

53130.13a 5130.14 5140,022 5140,03 5140.042 511. 140:08 ,II.6 COMP
5140,07c 5140,08 514n.09 5160.01 5160,02 5160,01i 5170,00 COMP
5180.00 S190,00 5210.00 5210,02 5210652 123 0,*o6 5?3mO1 COmP
S23OI1 5230,028 5230,03 5210,03X 5230.M42 5210;0a: 523M00 comp
521M,11 5230 '12 523n,12. 523n0.13 5230.13 c;210 %Is 5240,01 COMP
5240.03 5240,03 5260.02 5260,04= 5280.00 92A0.61 5280,04: COMP
c,280,06 5280,07 510n.01 5330.01 5170.00 5370.0?:X 5376,03 COMP
S370,032 5370,04 5376.05 '5370.062 5380.008 5460'00 5406,01. COMP
15U06,029 5400,03: 5410,602 5410,01: 541(6.02: 54in ,03 5410,07 COMP
5410,082 5410,098 Sa20,01 5440.04 5440.14. 5500.01 5526,00o COUP
5520,00. 5560,00 5560,00a 5580,01 5580,02 SSS0.'053 5980,07 COMP
5590,002 5590,02 5590.03 5590.03: 5590,04Z qSQ 0o5 5596,07 C0UP
5596,09. 5590.102 S610,018 5620,01M 5620,02 56?00.03 562M,03 COMP
5620.06 5620s092 5620,003 5620,112 5620,12 5626.1?. 5636,01m COmP
5630,02 5630,0?. 5646.01 5640,01. 5640,023 5640%03 5640t,03. C04P
5650,00 5650,03 5660,01 5690,00 5690,028 5690.03 5730,02 COMP
5730,0223 5730,03 5730.04 5730,04: 5730,05 57300M 5730,10 C0h4P
9730.13 5750,01 5750.62 5750,02 5786,03 53800.00 5810,00 COMP
9S850,01 5880,01 589A.00 S920,00 S920,C2 5i920.60 5930,01* COMP
5930,62 5930,03 5930,04 5930,05a 5930,06. 9930.07a 5940,022 COMP
5940,032 5940,04. 5940,06 5960,002 5976.00 5970:01 5970,03 COUP
5970,043 5980,003 5980,61 5980,013 5990,00a 5990~o1. 5996,6? COMP
5990,03. 5990,042 6000.003 6000,03 6006,04 6020.01 6M26,02 COMP
6626,02 6020,03. 6620,04. 6020,05 603M01 (%050.*0? 6050,02 COMP
6060,01 6080,02 6080,02 6160,03.06 6100,04:. 4 6106,0%: COMP
610606 6100,08 6100.08: 6100,12 6110.62 611006 6130,032 COUP
6130@05 6130.06 6130906= 6130,07 6130,68 6110.08 6160,05. COMP
6160.06 6160.15 6166,20 6170,063 6210.02: 6210'fl 6210,04 COUP
672A0,62 62,10,07 623M052 6210.06 6250,033 62r.0.04 6300,01: COUp
6300,10a 6300,16: 6300,118 6300,110 630028 6300.1 ?: 6306,139 COUP
6100,13a 6300,15 6310,08a 6310,09 6340,01: 6340,0P 6i40,03: COUP
6346,043 6340,058 6340,08 6340,04 6340,11 63501t02c 6360,00 COUP
636n,003 6360,013 6360,013 6370.003 637n00 6370.013 6170.01s C04P
6380.018 6380,013 6380,02N 6380,02C 6390.61. 6390"01m 6390.02M coTmp
63969022 6400,00 6410,60 6410,01 641M03 6410.04u 6410,06v COMP
6410,09 6430,00 6430,01 6430.01: 6430,023 603.007 6d30.032 COUP
6430,033 6430,04* 6430,05* 6430.06 6430,06. 6410.07a 6430,07a COUP
644A 0 82 ~',8 6430,09: 6440,062 6440,613 AMU0A02a 646,613v COUP
6i40,042 6440,05: 644M06 6440,073 64S0,09: 6490 %10 6450,108 COUP

METRC .45 4452 5130.063 5130,063 536n,0123 5360.01. COUP
MX 5610.03 5010,04 5080,01 5080,0? 5140,61 S140%op 5940,01 COMP

5940,02 6100,01 610M,02 6310.03= 6310.04 63I0N052 6310,113 COUP
6310,14M 6320,01 6320,022 6320,033 6320.04 kS3?00. 6320,M5. COUP
6320906 6320,06a 6320.07a 6320.07a 6320.08c 6320.088 6320.093 CUP
6340.00 6340.01 COMP

N 9610o~o1 5820,06 5Q00,01 COMP
NC o47a 5080,065 5080,03 5080,032 508M043 5080. 04. 5680.068 COUP

5080,06@ 5130,09 513M,098 S130sl0c 5130.108 51I60.01 5350.05 COUP
5500,01 61150.00 6160,12E 6160,123 6280.60 COUP

NCPT 5080,01 53140,01 5440,01 6100,01 6108,02 6340:00M COUP
NCYCL 6150.00 62A0,00 COUP
NDAYS .48 COMP
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NDIV 6450.01 6450.0? lo
ND!VF 5170600 518.no 5190.00 COMP
NDIVR 514008 5210.iOM romp
NDVSH 605.011: 6050.11= COOP
NFL ,3 5230.192 5230.192 500.01 552n.02w % 5P00a S72.nO rOmP

5736.61 h300.07 romP

L 3 5230.n9 5230.1? 5230,12 5250.01 539n.o0 500.01 romP
5440.02 5400? 544008 5440.09 5500.01 5520.01a 5536.Mg CrlmP
553.08.6 5500.06 55860,03 5580.04 559,01 5h1O,01 5630.00c romP

5650.02 5670.,M 5730,07 5730,0P 5730.10 5730.1? 570n01 tnOP
5820,A 6 5850.n7 5A50,07z 5900.01 6150.nu 66O1Z 6190,02 rOmP

620M.01 6410.00 6010,02 CnmP
NJLF l03 romp
NP, *Uhx 5020.n 5020.04 5020.052 5020,05m 5130,1? 5130,12t cOUP

5350.M7 5350,07 COmP
NPWR .53 So 6130.01 6130.0? 6280.01 63000 frMP
NmPRS 5oon, i 5440.12 5070,04 5470.05 6150.003 6150.01 6280,043 COmP

6286e.65 6310.01: 6310.02 CrmP

NQ 5400, 7 SQ50006 5470.6t1 5470,0P2 5970,01s 5970.02 6100,n6c rfmP
6100.11 6110.053 COMP

NRESM 51S0,03. 5280.61 5420,0 5440,03a 5780.02 5850,00 € P

NRESP 6150.02 6310.06 COp
NPFSR 514003 5010.01. 5500.03 rOmP
NSI42 6030.07C 6430,07. COMP
NSHDV 502n. Oba 5020.07 rovP
NSHMN 8030.02a 6010.0?. co u p

NSHP 6306.120 6300,12: COmP
NSHPS b30n,10O 6300,j6. romp
NSHO 5040,00 5000,0t 5650.01 CO4P
NSHR 56lo6m, S010,O rmp
NSPER 502n,02 rOmP
NSRTP 6320,07n 6320.07. COMP
NSTOR 650. 22 6360.no b3bO,00 6360,013 6360,01a 6370,00a 6370o600 rOmP

6370,01a 6370.01. 6380.01: 6380.01= 6180,02a 6380,02a 6390.01a COmP
6390,01a 6390.o2a 6390902z 6400.00 COMP

NUPST 5?30.05 5000.07 5580.02 5780,07 5850.10 5850,11 592000 CO M P

5q20.02 5970.06 5970,l 6100.05a 6100,06 rOmP
OVLOO b02606 6300.62 COMP
PFM*Y 5450,03 545004 5450,04 5470.10 5470,11 5470.ii 6160.09 COMP

622M,08 6230.07 6310,12 CO M P

PG *M3 5040.13. 5440,15C 5000.17. 540.188 544018m 5006.21 COMP
5440,219 54o0,2?. 54002a 5050,052 5450.05. 5070.063 5470,12. CoUP
5470,129 6160.15 6160,P0 6170.003 6210.04 COmp

PGAU .03 6160.673 6160.11. 6160.11= 6160,12 6160.12 6196,00 rOmP
PGAUT 6166,O13 6190.00x romp
PGT .e3 6160.66 6170.019 h190,03 6190.04 6190,048 COMP
PKPWR 6690,00 rOmP
POwEfR 6130.673 6130,08 6130,683 6130,09 6130.113 6130,112 6140,00s COmP

6160,07 6160.15 6300,03 6300,03s 6300,04 6300,07 6300,08 rOmP
631M,00 6310.10 6310.11. 6320.01 rOmP

POWR 5006,00 6160.13: 6160,133 6160.21 6160.21n 61A0.02 6226,09 romP
6250,05 6300,n5 6300,07 rimP

POwPP 6026,66 6090.663 6130,11 6130.11. 6160.08 CnmP
POWRT 6160,03a 6150.023 COMP

PWER 5000,60 5370,02 $370,03 5370,03 6160,12a 6160,1.2 616n,132 COMP
6166,132 6180,01 6210.02. 6210.05 6210o073 6210,072 623M.00 COMP
6230,07 6230,09s 6230,093 6250,053 6250,073 6250,07a 6300,M6 COUP
6300,08 6310,05s 6310.14m 6320.03 6320.05 CIUP

PWFRT 6160,02 6180.013 6210.00 b210,053 6220.01 COmP
PWRMW 5050,63 54S0,00 545n,04 5470,10 5470,11 5070,11 602MO6 COUP

6160,69 6220,08 6230,07 6300.02 6310,12 COMP
PUPS 6150,63 6230,1 6230.02 6250,00 6326.02 6320,03 COUP

GA 5100,003 5140,06 5370,05 5370,068 5010,00 510,03 5410009a COMP
5510,60 5610,01= 5650,00 5790,00 5800 .1 5800,02 5616.613 COUP
5820.06 5860,00 5880,02a 5880,03c 5890.01a 59n0,01 5920.05 COP
5930.01a 5930,02z 5936,n0 5930,05 5936,06. 5980.06 5980,61 COUP
5Q80.018 5990,01 6060.01 6080,02 8086,02 6100,04 610 0 0 COMP
6100.13 612On0 6130,06 6130.062 6130.07 6130.08 6130,MO romP
6166,15 6030.60 6430,05 6400,06 COuP

GASUM 5A50,693 S860,003 5870,60 5920,01m 592n,058 530,01 cnUP
nAx 6100,92 6100.132 6110#01 6110.02 Cnm P
OCAP 5130,08 romp
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GCONS 54iO,000 520,00: 5820,00 5890,023 5930.072 610000 6100.0as COMP

6110,00 6110.02 6120,00S 6440,05 COUP
OCX 6100.108 6110.003 6111,01 6110,02 COUP
ODIV 5020,11 5020,128 5020,13 5150,004 5t60,00 5200:no 5POMOz COMP

6450404 6450607 COUP
ODIVA 5150.03 5150.0S 5200.022 5210.05 5280,03 5280;03 5110,M6 COmP

5116O072 5410,08 5530,01 5530,01 5540,048 S590 08s 5620.07 COMP
5620.070 S620.08 5930.04 5960.00 5960,01 6450O093 6450,07 COMP

nDIVR 514n,078 5210,052 5230,11 5230,12 5230,12 546O.00 5110,02 COMP
5410,03 5410,07 5410.083 5540.053 5580.05 5590:09X 56110,f0? OCP

5930.01 5930*05u Sq40,01 6110.0? comP
QDIVS 5020,113 5020,133 5020,t1u 5020.414 5150.038 5150;05 5200.012 COmP
al 5180.00 5940,046 5960,003 5980,008 5980.01 5980.01 5990.01 COUP

6440,02 COUP
QL 5230,02 S230911 S230,12 5230,1? 5400,00 5110'02 51t,603. COMP

5410,07 5580,05 5730,05 5930,01 5940,03 S940,104 6116,02 COMP
640,00 COMP

nLKG 5?30.21' 5230,21' 5280,04 5370,02 5370.03 5370;01 5450,63 COmP
15450,04 5S150,04 5470,10 5470,11 5170.11 5520100 5520.002 COUP
5530.02 5620.02 b620.03 5620.03 6130.05 6110.07 6130,08 COUP
6130,08 6160,15 COUP

GM2 6430.04a COMP
GMAXA 5n80,03 5080.012 5110.09 5130,098 5130,10. 411016w 5230,00 COMP

5130,04 5530,048 5530,053 5590,03 5590,03u 9730.0o 5730.041 COMP
OUIN2 SM50.03 5050,03 5690,60 6430.05 610,03 COUP
OMINA S040,03 5040,04 5040,04 6430.00 ba40,O COUP
OmINS 5040,03 5040.04 5040.n42 5050,03 5050,03. 5111O.011 COMP
qMX 5230.01 5230,01. 5590,02 5730.03 COUP
on S00.002 51s0O01 S00,02 5440,10 540.13 5140:17 5S50,002 COmP

5630,02 5630,02a COUP
GUMN 450*018 5400q03 54410,:5 540,18 540,18u 5410n 5470,60 COMP

5470,00 5620,12C 5620.122 5820,013 5820.02m 58?0.07? S820,03a COUP
S820,03a 5870,002 COUP

GOMNA ,04 5400,02B 5620,101 5820,02 5820.629 COUP
0O NP a04 5400.03a 5620,113 5620,12 5620.123 58?0:031 5820,03u COUP

QOMNA e01 5400,02n 5620,10s 5620.02 5820.62a COMP
GOMNS ,04 5400,03a 5620,11a 5620,12 5620012s 5820.03a 58 20,030 COMP

GOMNA .04 5400.02a 5620.10w 5820.02 5820,02a COUP
QOMNR ,04 5400,03= 5620.11: 1560.1? 5620.t2 5820;032 58p2.032 CO m P
GOT 5230,17 5230.221 5260,05 5410.10 547q,00 5470% 00s 5190.0 COUP

5510.003 5520.003 5592,00M 5520,02= 5520,02s 55?0038 5920.03. COMP
5520.042 5520,04a 5530,03 5530,03a 5530.0. S530'0 042 5530.bs COUP
5530,06M 5530,08R 55300686 5510.00u 5510.03 5550t01. 560.00 COUP
5560,003 55 8 OOSS 5590.008 5590,0a 59.0! 5590%lnz 5610.,13 COUP
5620,02 5620,03 5620,03 5630,01' 5640,61 S640 S01u 5640.03 COUP
5640,033 5650.03 5660.01 5690,02C 5690.03 9710,08 5730.10 COUP
5730,13 5750,01 5750,02 5750,0? 5780.05 5820.06 5850,06 COUP
5850.07 -850,07 5900.01 COmP

OOTAON .04 S080,04= 5080.01 5230.19 5230,19= 59230120 523n.20. COUP
5280,04* 5520,02c 5;20.022 5530,06C 5530.663 5820.041 5826,011 COUP
5820,06 5890.08 5870.01: 5900.01 COUP

QOTMX 04 5230.02C 5?30,03 5230.032 523M.042 5210 %0 5230.18 COMP
5230,183 5240,01 5240,03 5240,03 5260o0 550 03: 5S20.032 COUP
5530,081 5530,083 5540.00. 5510.03 55s0.01 i610.012 5bn.033 COUP
5820.06 5960.01 COmP

OPREP 5170,00 5940,039 5970,04a 611 O,0 COUP
OT 5300.01 S300.022 5330.00 5310.01 COmP
RSHDV 5A20,13 cOUP
RSHQ 560004 50110.04 COUP

PTIO SS0,03 5150,04 b45O0b rom p
8I.40V 6450,032 64';0.07X 650,08a 64150,0A: 6150,10 6450.102 611n,113 romp

6190.l1 6450,12a 645.12s 6450.13 COUP
SmOUX 64150.122 6450.1?: COM"P
SH M X 61$0033 6430O033 romP
SH4X2 613o,088 6130,08. C ( P
SPMX 6300nt33 6300,132 romp

SUPT2 630o053 6130.0h3 b4.AOobO 60.073 6130,07. 641 0A08 b13m.n08 C(I'MP

61110,09 CO M P
5,PTP 6300,07. 3o0,12x 6100.12. b3O.13. 6300.13: h38Oag1 6300,.112 r-p

6100.17 6310@00 6320T3 632000" 632ne"= hI2o.OAS 6320.06. crup
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632n.078 6320,023 6320,083 6320,088 6120o09 COMP
SMQ 6430.00 6430.01 6430,018 6430,02F 6430,020 6430,03a 6430,M38 COMP

6440,07 COM~P
SPSMX 6300.1to 6300,119 OM
STOR 5080.09 5080.iO 5130.01 5130.02 5130.02 6000.03 6n00U04 COMP

6020.61 6020.0? 6020,02 COMAP
STOPRA 502M,00 5080.06 5080,06 5230.1? 5230.12 5400,00 5990.01 tomp

6000.00 6340,052 6340.11 6410.01 romp
S70R9 5990.018 S990.n2a 5990.63 5990.043 6000.00 6000.03 6020,02 COUP

6M20.62 6340405 C OM~P
STnRL 5230.12 5230.1? 5400.00 6340,08 6340.09 6410,03 641n,04 romp
STRAy 5080,069 5080.o66 5080.09 5130.02 5130,02 5190.00 6000.003 COMP

6030.01 6050.0? 6050@02 romp
STRSI4 5020.01 CM
SYCNS 6440,05. COUMP
sy0V 6450,043 tomp
SYDVA 6450.05a COMP
SYD)Ys .49 CnmP
SYFV0 6340&048 comp
SYMSP 6326.082 6320*o~u COM'P
SYPR 6100.058 6320.02. OU
SYPRF 6440.012 COMP
SYP*R 6100.04a 6320.01 C OM P
SYC 64400043 COM P
SYGA 6440.06. romp
SY01 6440.028 romp
SYQL 64400. COlUP
SYOUN 6440,03a COMP
SYSH42 6430,09s comp
SYSHr) 6450.13. rom p
SYSHP 6310,00m 6320.09: romp
SYSHO 6440,073 COMP
sysp 6300,063 6320,05a3om
SYSSP 6300,083 6300.09. 6300@092 6300.10s 6300.i03 6300.11. 6300.11: romp

6300.18 COMP
SYSYS 6300.183 COMP
TEMP 5Al0.M28 5020.00a 5020.01 5130.00c 5130.022 5130,029 5130,n3 COmP

5t3o.08 4-30 11 5130.16 5160.00a 5170.00 5180.00 5190.00 COMP
5200.00 5200.ooz 5200.01 5200.0? 5230.60: 5230.0! 5230.01v COMP
5230.02 5230,n4 5230.04 5230.08a 5230,10 5230,112 5230.12 COUP
5230o12a 5230.23M 5240.01 5240.0? 5240.023 5240.03. 5240.039 COMP
5330.013 5330.02 5350*023 5350.03 5350.639 S360.022 536M.029 COm'P
5450,033 5490.04 5450*04. 5450,05m 5450.05a 5470,10s 5470.11 COUP
5470.11a 5470,t?z 5470.12. 5510.00a 5530.01 5530,01a 5530.02: CnmP
5530.03 5530.03z 5540,03c 5540,04 5940.05 5550.00 5159m*07a cnmP
5590.08 '5590.nQ 5620.05a 5620.07 5620.073 5620,08 5620.10 COUP
S620.11 5630oit 5630,02 5630,0? 5640,02 5650.00z S55.03 COmP
5660,01 9;730.on 5730.02 5730.0?s 5730.05c 5730.0A 5730.10 roTm p
$130.13 5750.0? 5750,02 5780,05x $780,06 5800.01 5800.0? CoUP
5810.01 5820.on 5920,00a 5820.04x 5820,048 5850.06a 5A50,07 Comp
5850.072 S850.oAc 5870.00 5870.01 5880.0i 5880.03 5s90.01 rnmP
5890.02 5940.093x 5960.013 5980.01 5980.01 5940,01 6020.n0 COMP
6020.022 6020.n?: 6020.3 6050,00= 6050.0? h050.02. 608MM03 COUP
6080,2 6080,022 b09OOO 6100.073 6100.08 8100.082 6110.02 COUP
ht3n.05u 6130,06 6130,06: 6160.09. 6160,10 6160.10. 6160.19: CoUp

6160.18 h160.163 6160.223 6160.2?3 6170000 6170.01 6190.01: CnuP
6190.*04 6190.048 6190.050 6190.058 6?10.04 6220.04: 6230.00. CnOP
h230.01 6230.0? 6250.00 8300,023 bl00.03 830.03: 6310.10: COMP
6310,11 6310.11 6310.,13. 6310.14 6340,09: h340.10 634M.11 COUP
6L10,03: 6410.05 641M,072 6410.09 CoUp

TL 5330.02 5340,00 rom p
TLWEL 5280.08 52AOIM 5550,02 9370,08: COUP
YUP 5020.01. 5020,t? 5020.13 5040.04 b0'"0.040 5130.043 5130.05 roUp

513M,05: 5130.06: 5130.06. 5130.07 S13O.083 5130.09 5130.09 CO~m P
5130.10n 5i30sin 5230.10: 5240.0? 5240.02a 5240.03w 5240.03s rrimp
5280.02. 5280.fo3 5280,039 5280,04 5410.06. 5410.07 54i10~08 rfluP
5990.02. 590.oi 5S90,03c 5590,04a 5s90,07 15590.10 562P.02= rnwP
S6?'0,03 eb2o.ni: 5620.n4! Sh20.01- 566O0,OOU C60.0 5690,003 Comp
5690.01t 5690.01. 5690.03 5720.01- 5720.02 5730.03: 5730.M4 COn4P

5730.04: gi730.09 5750.01,. 57S0Oomn 5750,02 9790.0?: 576n.002 COT MP
5760.00s 5760.01: 5770.00: 57RO.ni 578M.05 sgso'oa. smsn,05v cnmP
SA5n.67 5850.07 6110.02: 6110.01 6110.04 6110,042 6120,M0 COTMP
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16bOe08g 6160,10 61bo,103 AihOli3 6160.11: lAO.1 610b.lbz COOP
6720903E 62?009: 6230,029 6230.03 6230.03: 6210% 07 6250.0m0 CjMP
6250.01 6250.01u 625n.05 6340,062 6340.113 634n 12 6350.00 COOP
6350,01 6360.002 6360,O0 6360,01m 6360.01c 6370.00c 6370.00. COuP
6370.01x 6370.01a 6380,00a 6380.01. 6380.01t 6380102a 6380,022 CfLMP
6190.000 6390.013 6390.012 63900023 6390,02. 6410.04z 6410.n7 COMP
4410009 CI.)MP

TMPA S230.17. 5230.18 5230.l8= 5230,tq9 5230.190 5230;208 S230.?02 CCMP
236,.218 5230.21. 5230.2? 5230.23 5780,66 O 5790,00. 5R20.01 COOP

6160.206 660,21 6160,21S 6160.2?= 6160.22 ,?O 0? 6220.m83 COuP
6230,02 COUP

T7PG 5440,20= 54Q0,21 5440,21. 5440.?2 544M.22 5750:013 5750.02 COUP
S750,2m 6340,08. 6340.09 6340,11 COmP

TmPP 5140.0=m 5300,01 5330.n1 5370.02. 517n.03 5370018 517n.04 COMP
5370.05 5370,06 6130.092 6210.07 6210.07. b2'5009 b230.9. COUP
6250.07 6250,073 6290,00 6300s173 6320,04 63?0.048 COmP

TMPpR 1280,052 5370.0as 5690.01 5690,01c CoUP
7MPRS 6150,03a 6190.03 6190.,4 6190,04 622n.01 COmp
T&EL *04 5280,08. 5330.029 5340,00. 5350.03 5350.01 5360.MO COMP

5360.01 S360.01B 5360,022 S360.023 5370.00 COmP
,02 711 ,02 71?0.00 ECON
*EN @02 7340,02 7350,002 7360,00. 7400.01 7440,00 7440,01 ECON

7440,02a ECt3N
CPT 7100,00 Ec
FCVAL 7130.1b 7130,18 7130.21 7130.21a 7150.00x 733003 EcN
NYVAL 7130.13 7130.15 7140.07x 7300,02 7300.03 7330.01 7330.02 FCrN

733602 c 02
I 7130.1 7130.12 7130.13 7130.15 7130.16 7130:18 7130.21 ECON

7130.213 7140.02 7140.03 7140.07 7150.00 7210.0? 7240.01 ECnN
7250.002 7260.00 7260.01 7290,00 7290.02 7290.02 7300.00 CIN
7300.02 7300.03 7330,01 7330,0? 733n,02 7330.01 7140,00 ECnN
7340.01 7340.02a 7340.03 7340.04a 7340,0i 73500.0 7160,00a ECON
7360.01 7360,028 7360.03 7360.04 7380.01 7390.020 740s.O ECfN

7430.02 7U40.00 7440,01 7440.0?. 7470.02 FCN
TB 7270,023 7280,008 7330.04x 7370,0? 7380.00x ECON
ICPT 7090.02 7130.0) 7250.02 7540.05 7590.03 7630.03 7670.03 FCMK

7710,03 FCnk
IE 7130,08a 7270.01 7290,02 7370,01 7540,08 ECnN
ECON 7200.01 7400,00 7470.01 FC ON

IR 7430,043 7430,05 7430.05. 7440.00. ECnN

!RES'M 7430,04 fn
TYMP 7130,13 7130.14 7130.15 7130.16 7130.17 7130:1A 7250.032 ECnN

7250,04 7250.05 7430.002 7430.01 7430,03 ECON
ITP 7140,03a 7140.04 7270.00 7270,01 7290,01 729002 FCON

IX 7140g04 7140,07c 7150.00a FCN
Ty 7200,00 ECnN
TYFAR 7120.03 FCnt.
TYRA 7120038 7200,02 7490,009 FCnN

7110,01 7120,00 7120.02 7120.05 7130,043 7130,01! 7130,063 ECnN
7130,078 7130,083 7140,01 7140,05c 7170.02 720.02 7290.01 ECON
7340.00. 7340,012 7340.02 7340,052 7350.00. 7360.00: 7160,. FCON
7360.04. 7370.01 7400.01 7440,00. 7440,01C 7440.023 7500.01 FCOn
7?00.012 7530o02 7530.03 7540.00. 7540.07 7540.O 7540.098 FCCN
7540,10M 7540,11 7550,01 7560.01 7580.01 7580%0p 75q0.0oo ECON
7590.05 7590.06x 7590,072 7590.0AN 7590.09 76 001 7610.01 ECON
1620,02 7620.03 7630,00a 7630.05 7630.063 7610.07. 7630,08 ECON
764001 7650,01 7660.02 7660,03 7670,00. 7670.05 7670.06a ECON
7670,07 7680,01 7690,01 7700.02 7700.03 7710.003 7710,05 FCON
7710.0b6 7710,07 7720.01 7730.01 ICN

JTMP 7130.013 7130.093 7180,01 FCnN
K 7100.00 7110,02 712M,00 7250,05 726M,00 7430,03 7030.04 ECON

7440,00 fCoN
L 7130,13 7130,15 7130.16 7130.18 7130,20 71t01 7130,2.? FCN

7140,060 7140,078 7150,00m 7300,01 7300,02 7300.03 7310.012 ECON
7320.00 7330,01 7330,02 7330.02 7330,03 fCON

m 7090@02s 7100,00 7130.03a 7130.048 7130,05m 7130.06a 7130,07a FCnKN
7130,08m 7130,13 7130,14 7130,15 7130,16 7130.17 7130.18 FCON
7130.21 7130,21 7140,01 7140.05. 7140.07. 7150,00. 7170,02 FCnN
7250,02m 7250.03 7270,01 7290,02 7300.02 7300,01 7330.01 CIN
7330,02 7330,02 7330,03 7340.009 7340.013 73d0,0m 7360,63a ECnN
73b.04. 7370.01 7400,01 7430.00 7430,04 7440.013 7540,05. ECrIN
7540*08 750,093 7540,10 7540,11 7550,01 7590.03m 7590,06 fCON
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759n,07. 7590.m8 7596,09 7600.01 7630,032 7630.068 7630,07 FCnN
7636o68 764o.01 7670,63m 7670,06 7670.07 7010.01 7710,03a FCMN
7710.06 7710.7 7720,01 ECON

MTH 7306,to0 7130.12 7t30,13 7130.15 7130.16 7130,16 7140.02 ECrN

mX 7690.01 7090.0? 7T13.0? 7130.03 7250,01 7290.02 7;40,04 FCON

7540,5 7590.6? 7590,0i 7630.02 7636.03 7670.02 7676.03 FCnN

7710,02 7710.03 FCMN
NCPT 7090,01 7130.0p 7250.01 7540,04 7590.02 7630.02 7670.02 FCON

7710.02 ECON
NEA 712M.61. 7500.n 7500,013 7510.01 !CflN
NL 7080,01. 7080.6? 7130.13 7130,15 7130.16 7130.18 7130.20 FCnN

7140,06 7300.01 7310.01 FCON
NPFP 7130,11 7210,)? 7240.01 7260.00 7260.01 7290,00 7290,12 ECnN

729n,02 7300.06 7380,01 74n0.01 7030.02 7470.02 Fcrui
NRFSR 7250,03 7410.00 FC
NYRS 7170.01 7200.00 7540.02 I CON
0 .02 7290.06 7290.02 7290.0? 7306.03 7330.02 733092 FCON

7380.02a FCON

UTi 7260,o0 7440,60 ECO.N
Sm ,02 7250.00. 7340,04a 7360.0?a 7470,02 7540.00t 7540.10= FCON

7560.61 7590.66. 7590.082 7610,01 7630.00. 7630.07a 7656,61 FCON
7670,00a 7670.06. 7690.01 7710.06k 7710,06a 7730.01 FCON

qUm 7270,63* 7300.32 7160,61. 7400.02 7420.00 7540,06c 7540.11m ECON

7550.01 7560,n 7590,04a 7590,09a 7600,01 7610.00 7636,04 FCtlN
7630,08m 7640.01 7650,00 7670.040 7670#07a 7680.01 7690,60 ECrN
7710.04m 7710.7u 7720.01 7730.06 ECON

SUMA 7240,0op 7a0ltmom 7480,01 7540.018 7560,002 7560.01 7590,01m CIN
7610.00: 7b0.61 7630,013 7650,00a 7656,01 7670,0t 7690,00r FCMN
7690.01 7710.613 7730600a 7730,01 FCON

TEPP 7170,01m 7170.02 FCON
TMP 7130,19. 7130,21 7130.?!. 7140.0! 714 ,05 7330,00a 7%30,02n FCON

?3!12r ~330,03 7540,023 7540,03X 750.09 7590;06 7r-9007 Fefnw
TMPP 7330,03 7340,00 7340.01 7340,02 7340,63 7340.04 7340.05 FCflN

7350,60 7360.0 7366,01 7360.0? 7360,03 7360,04 7440,02 ECON
TMPX 7260.01 7380.0? FCON
V .02 7130,0a. 7340,00a 7360,03x 7440.003 7440,01 7590.06a ECIN

7596,08 7590,09 7606.01 7630.068 7630.07 7630.08 7640.01 FCnN
VLFFT .02 7110,o7z 7170,02 7340.058 7590.078 7630,06 7716e06 CrN

7710,07 7720.01 CIN
VMAX .63 7130,06. 7140,01 7140,09w 7170,02 76N0.06 7670.06 FCON

7670,07 7680.01 CIN
VU .03 7130.05a 7340,01. 7360,04X 7540,093 7540.:0 7540,11 CON

7550.01 FCN
J .01 .03 9600,02 9630.06 9630.01 ?NTPnL
L '040 9600,012 9600,02 9620,00 9636,00 9630,01 IN7POL
LI .053 9620.n0. 9630,00 9630.01 INTPOL
LL 9600,00 9600,61 INTPOL
NVAL .01 9600,66 IN'POL
TEMP .01 .03 9600,02 9630.00 !NTPOL
TMPP So1 9630.06. !NTPOL
VARI .01 .02 .03 9660,02 9630.00 INTPnL
VAR2 .01 .n? 9630,00 9630.01 INTPOL
APFHD 6U50,02 8480.00. 8510,01. PFARNG
APRO 8450,02 8480,06. 8510.01. REARNG
ARRAY 8240.06 8260.06 8260,08 8260,093 REARNG
AVG 8240,06@ 8260S05 8260,06a REARNG

*RTNTP 8030,01 8060,01 809n,01 6120,01 8150.01 810.01 8210,02 REARNG
8240.01 6200,01 6320,02 PFARNG

CP7 8380,61 REARNG
ELEV 8430.01 8450.02 8480,00 8510.01 RFARNG
EVP 8430,01 8450tM12 8080,01. 8510,0? REARNG
1 8260,07 6260.66 82b0,09w 8380.01 8440.06 8440.078 8450.02 REARNG

8450,03a 8480,00 8480,0.0 8510.00a 8510,018 8510.02 RFARNG
1! 8030,00 80O,6m1 8050,02 8050,030 PEARNG
11o 8160.nO 8360,00 8360,07 RFARNG
12 8n60,00 8080,61 8080.02 8080,03a RFARNG
13 669600 g|!0,61 811M,02 610.03m REARNG
14 8120,00 8140.n| 8140,02 8140,03a REARNG
Is 8150,00 8170,01 8170,02 8170,032 REARNG
16 8180,00 8200,01 8200,02 8gvvi.- REARNG
17 8210,61 8230.61 8230,02 8210.03w 8240.01 8240,01 PEARNG
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to 8240.,00 8310.01 8310.02 8310.03a REARNG
19 8320,00 8340,01 8340,02 8340,03. REARNG
!CND 80t0.028 8030,01 8060.01 8090.01 8120.01 8150:01 8180.01 REARNJG

8?10.02 8240.01 6240.01 8320,01 REARNG
?CPT 8240,04 8,760,03 8360,04 RE ARNG
ZONE~ 8116.01 8140.01 RtARNG
IPWiKW 8-390.01 8440, 03 PEARNG
!PWR 8370.00 8440.01 8440.02 REARNG
IRE$ 8240.05 8260,04 8360,05 REARNiG
ITWO 8340.01 REARNG
?YEAR A360,062 8430,03 8530,00. REARNG
TYR 8360.06 RE ARNG
IZERO 8050.01 8080.01 8170.01 8200.01 8230,01 9310%01 REARNG
1 8240.02 8240,060 8260.61 8260.05 8260,06. 8260.08 8260,09. REARNG

8430.00 REARNG
JONE 8110.01 8140.01 8170.01 8200.01 REARNG
JTWO 8340.01 REARNG
JZERC 8050.01 8080,01 8230.01 8310.01 REARNG

K 84140,029 8440,04' 8U40,058 8440,079 8450,01. 8450:033 8460.01 REARNG
8480.018 8490,01 RE ARAJO

KCPT 8030.01 8060,01 8150.01 8180.01 REARNG
KOZV 8090.01 8120.01 REAFRNG
KONE 8110,01 81110,01 REARNG
KRES 8210.02 8240.01 8240,01 8320.01 RE.ARNG
KTWO 8340.01 REARNJG
KZERO 8O0001 8080.01 8170,01 8200,01 8230,01 R EARNG
m 8240,04' 8240.05 8240.06a 8260,03a 8260,64 A260;0'5 8260.06w RFARNJG

8260.08 8260,092 8360.04M 81360.05 8370.00 83800.01 8440.01 RfARNG
8440.02 81450,02 8450.03. 8460.01. 8490.00 8480.01. 8490,018 REARNG
8510.01 8510.02 8520.01 REARNG

mx 8240.03 8240e04 8260,02 8260,03 8360.03 8360:04 REARNG
ONCPT 8240.03 8260,02 8360,03 REAIRJG
NFMT 8310.01 REARNG
NPER 8240.06 8260o06 8260.07 8440.06 84S0.03 8480:01 8510.006 REARNG
NRFS 8210.00 8210.00 RE ARNG
NYR3 8010.03 8010,04' 8240.02 8260.01 8430.00 REARNG
*OUTPT 6050,01 8080,01 8110,01 8140,01 8170,01 8200.01 8230.01 REARNG

8110,01 8340.01 REARNG
POWER A030.01 8440,070 8450,032 8480,012 RE ARNG
POWRP 8430,02 8450,03X RFAPNG

OA 8430e02 8450,03S 8480,01. 8510,02 RE ARNG
or 8430,01 8450,02 8480o00 8510,01 RLARNG
GUNIT 8040,01 8070,01 810%.01 8130,01 8166,01 8190.01 REARNG
SHRTP 8430,01 REARNG
STnRB ga30,01 84150,02 8480,000 8510.01 REARNG
SYEvP s430,01 8460.01s 8490.01 8520o01 PEARNG
SYPMX 8430,01 8460.01 REARNG
SYPOR 843M,01 8440,042 8450,018 81460.01 849M,01 REARNG
SYQA 8430,02 8460,016 8490,01. 8520,01 RLARNG
SYQI $430,01 8460.018 8490,01* 8520,01 REAW.NG
SYSHP 8430,01 8440,058 REA RNG
TEMP 8266,088 8260,09 8260,10 RF ARNG
TITLE 8040.00 8070.00 8100,00 8130s00 8160.00 A190:00 8220060 REANNG

8300,00 8330,00 8160,01 PEANNG
TMP 8260.053 8260406 8260,09 8260.16: RE ARNG
VUNIT AP20,01 A300.01 REARNG
ARRAY 9100,01 9110,00 AINITP
AVG Q100001 PIkJTP
7 .08 9000,00s 900.02 QOOOo03 9000,0%c 9010;no 9030.M1 SINTP

9040,028 9050,01' 906M.01 9060,01 907M,01 9070.01. 9080,002 AINTP
9100.00 MINTP

!CND .01 '07 9060.02 9080.03 914n0612 SINTP
To 9000,01a 9000,04' 9000.05 9010.028 9010.03 40?0:01: 9020.02 SINTP

9060, 01 SINTP
ION q060,003 9060,04 9060,04' 9070,01j 9071,01a 9080.04j ISINTP
IDNN 9660,012 4120,00 91e0,01 FINTO
YNO .02 9000.00' 9000.65. 9010.03a 9020#02a 9030%01 9040.01 91ITP

9650,00 9050,00 9060,01 q060.04 9060.64. 40804L 66sPN~
IRG 9006,03 q010,01 9M20,00. q030.018 9040.01 0050.0M 9nS0,00 RINTP

9660,04 9060,04. 907M.Mj 9070,010 FlINTP
j 9660,03 9060,04 9666.042 9080,02 9100.01 9110.00 IT

9080.04 9100,01 9110,60 91P0,01 RNT
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LMqT 001 910O01 9110.00 BINTP
m 9100.01 9110.00 M!N!P
NFIR 9100.01 9110.00 SI N"TP
NYRS 9000 BINTP
ANYRS 9260.018 9400400 9410,01 ()UTPT
APERD 9310.01 940403 CIUTPT
APRD 9310.01 940003 !1UTPT
ARRAY 936M,04 9310.00 9480.00 9490,01 nuTpT
AVE .02 9360,06a 9370,002 9400,002 941o00oUP
AVG 9370.02 9370.03 9480,02 9090.0? LIU!P?
CPT 9310,00 OU7PT
1 9310.012 9350,,oO 9360v002 9360.00 93b0,06 9370,00m 9390,02 OUTPT

940600o 9441006 94400,03 94480.00 9490.01 fiUTPT
*JARS 9310.00 9S10 04 94490.00 flUTPT
1CP! 9270.01 94440.07 9490,01 M~PT
IDly 9280,00 9310 oai 9310,04 94450400 9490,00 nhJp7
1PM! S01 *o2 9360,04 91180.00 9490.01 tlu?P!

IND 0.01 9260.02 UP
IRFS 9290.00 94460.00 OU!PT
ITS! .01 9270.o2 9310.02 9$10,03 9310,04 9310,00a 9370.01 OUTP!

9390.61 9410it02 9440,04 94440,05 944o0,08 9480"01 UP
I'VEAR 9360.023 9360.04 9360,05a 9440,00a 9440,02 9510.01p flUTRY
TYR 9160,02 940 4 0 OU!P!

1 9360.03 936O~oO 9370.00 9i70s02 9370.03 90440.01 9480,00 flU!PT
94480.02 9090.01 9090.02 UP

JFMT G01 .OP 9370s02 94t10,03 9060.02 90002 CIU7P!
K 9310.00 CIU7P!
KFMT 01o29410.00 UP

Mi 97.192000 9290,00 9300.00 9310.00 9310,04 9310,04. CU7PT
9S60604 9370.on 9370,02 9370,03 94440,070 9450,00 94460.00 (OUTPT
9070.00 9480.00 9080.02 9490.008 9090.01 4490,02 ?P

MX 9270.00 9270:01 940,06 940,07 9090.01 LOU!P7
NCR! 9270.00 90'40,06 CIU7PT
NPER 9310.01 9350joO 9360.004 9360,06 9390,02 9410,00 94400,03 flUTPT

9480 ,On 9490q,0 nT
NYRS 9260.01 9160.03 944000 IU7P!
GM? 9300.00o 9070.00 OU!P!
TAVE 9360.01. 9370.03. 9410&010 94410,03 t0U!PT
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C HECu3 RESERVOIR SYSTEM ANALYSIS 723-XbwL2M3M 1 'LY 19714 1000
C TAPE 10 u SCATC FILES 1001

CTAPE 5 U CARD READER i 00?
C TAPF 6 a LINE PRINTFR 1003
C INDEXES TuPER JuVEAP KzTABLL L*LEVEL MzLnCATTON IPuPWR If~znlV 1004

COMMON/DTADM/ 1005
*KCPTKPwR.KPARS,KRE SKUPSTKDIVIKLMPFRI(QILKSFRVoKUPGI 1006s
COHMON/DTAIN/ 1007
s PUNIT(6),BLNKIBILKFI.Lwu.vLuFLMT,VLMTAMOSe1?) .Kr)AYSr12), 100
e INUMUIO)DLTRJDLTRCD IKfDE(?4),XODE(13),FIRST.LTDP 1009
COMMON/OTARG/ 1o1n
*IZE 7e3),IO)NE(3),ITWO(3),JZERO(3),JDNF (3),JTwt'(3), 1011
*KZEROC(3),KONE(3).KTWO(3) ,NFMT(3) 101?1
CCMMON/IN/ 101l
*CACFT,CCFSCSTI (12) ,CSTO(12) ,DINDX(25) ,IFLO~, TPPL,IPRNT, 1014
* PtYR. I SERV(3nt 19)p I SMRY I STORC( 12) IUNIT#,IUPDTp 1015

I lJPgI (40# 10) rI YRpJUPGI pMQ(90 ) tNDVYR# NF LOPvNLYRf NSFRV(30) o 1016
*NQYR.NUPGI 40),PzNDX(2)aINDXcM0)OMTNc12#J0 ,62NDY(L&0)I 1017
*RTjfl(90),SCNS(40)oSDV(25),SDVA(25),SEVP(30),SPMY(?2),SPR(22) , 1018
*SPREC4o) ,SPWRC22),SQ(g0),SGA(a0),SGI (40),SQL(dJO),SOMN(40), 1019
*SSHD(25),SSHP(22),SS Q(40),S5N2C40),SSP(22),STORI (30),TMPR(12) 1020
a ,CSOUT(12) 1020.1
COMMON /ALPHA/ 1021
I APER~fI?) ,APRD(12) .IrIVC'40),IPWiR(40),IYR1 ,NPkOP,NRFSGM2U40) * 1022
, TITLE(60),IPWdQ. 1023
COMMON /BETA/ 1 024J
, NYRS,IRG(10),CPT(40,8), ICPT(40),IRES(40),NCPT,NPER.OUNIToVUNIT 1025
COMMON,/DLTAI/ 1626
a CNTRLCI2,M0),QLCI2,M0),SYQI ('0),DI(12,40) ,STDRSCI?,30) * 1027
, ELEVCI2.36) ,SYEVP(30) ,EvPC12, 30),SYPwR(22) ,P(iwP( 2.2P), 1028
a SYNPf22?),SHRTP(12,22),SYPMX(22),POhRP(12,2)oSYGA(40) ,OA(12,40) 1029
CDMMCDN/DLTA2/ 1030
* ANDYsAREAC3O. 10).CEVAP(30) .CFLOD.CLOCLCONSTCOOFLC2O, 10), 1031

* EFCY(30, 10).EFFCYC20),EFYC2O),EL(30, 10),EVAPD(12) .IFAn(20)DICONS, 103?
e !CSE(12,40) .IDSAS(25), IDG.ST, IDPR(20) ,TDvCZS,,toVPRIDVSP, TEVYR, 1033
s IPER(I2),IPERA, IPOW%(20),IPR(20),IPRN(0) , IPWPR,!RFSP(2,?0), 103U
* ISHDV(25),ISHQC4O),ISWR(30), ISPERISRCH(40) ,ISYSRC40) * 1035
a IUPSTC'60, 18) METRCNCYCLNDAYSC12)NDVpNDIVRL40)NMVSH25)r io3f)
, NFLW(40) .NLtNLFpNPWRSyNQESMoNRESPC2) PNSH2(40) vN5Sl0VpNSHMN(40), 1037
# NSHP(40),NSMPS(40),NSMQ,NSH4NDNSPER.NSRTP(2) ,NUPST(40),OVLr7D(2O, 1038
COMMON/DLTA3/ 1039
* PFMAX(20),PKPwdR(20, 10),POWR(12,20) ,PWER(12,22),PWRMX(?0 * 1040
s PWRS(12#2)p GCAP(30, 10),QCONSC12,#40),QDIV( 12,?5)p . OS
a Q0IVA12,25),QDIVRCS0),ODIVSC12,25),QLK(C0), MAXACSJO), 10'42
* GMIN2(12,SS0) ,MINg.(12,Q0) .0M1NSc12,S0) ,gMX(12,40) .Qr(318), 10'43
, QOMN(30)#0OTUSO,8)p QPREPC12,40) ,GT(20,10),RSHDVRSWO, 10'JSS
, RTIOD(25),SNOIV(12,2S) ,SHOMX(25) ,SHMX(sjo),SHMX2rM ,sI4MX(40), 1045
a SM4RT2C2,40),SHRTQ(12,40)oSPSMX(40),STOR(30. 10)oSTi;AC30), 1046
. 3TRAVt30)gSTRSH4,SYCNS(S0) ,SYDV(25) ,SYDVA(25),SYOYSSYMSP(2)t 104i
. SYPR(22)hSYPRE(40) ,SYQ(SO) ,SYQLC'1O) SYGMN(40) ,SYSH2CSJO), 10(68
, SYSHD25)DSYS(S0),YPC2)SYSSP(l2,20) ,SYSYSC22)TL(?0, 16). 10149
* TLMELC20)t 1050
* IDIVFC's0),NDIVFi(l0),IDCPT(l0) ,IDSHT(6l0)fDFUNCC20,40) ,nPARA(20,Ll0) 1051
COMMON /SALT/ 1052
s IECON,IE(8,'l0),IYEAQ,NRFSRCij0),NSTR(t,S010)(~IT(12.46), 1053
* STORL(12t4,M,) ,TMPP(40)PTMPX( 12) 10546
COMMON /GAMMA/ 1055
, IRESM('J0,30)#IDIVR(40p25) . IEV(40) 1056

C WRITE FORMATS 1057
C BRANCH4 TO 1000 FRrim 1200.00 16513
1000 FORMATCIR1) 1059

C 8RANCH TO 1010 FROM 20'JO.01 2710.04J 106n
C 2710,*06 10b!
1010 FORMAT(IH 1062

C BRANCH TO 1020 FROM 29A0:03 2980*07 1063
1020 ITPNS Z0 10641

IPNTzj 101
REWIND 1 1066
REWIND 3 1067
REWIND 4~ 1068

C 2A* INITIATE SYSTEM AND SUMMARY VARIABLES 10eo
00 1010 MR10,IS 10 7 .1
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1630 8T0Rj1(,'.... 1671
DO 106n Mclu,XCPT 1672
HEVCM)ao 1073
DO 10'40 Kat,t(RES j f7L
!RFSM(M,K~u0 1679

10'46 CONTINUE 1676
F6n 1050 K.1,xUPST 1677
IUPST(NM):0 1078

1050 CO'JTIN1IE 1679
On 166M KUI,KPFR 1680
DO 106n LulptO 1681
NSTO(R9(K D 0L ) 0 1682

1060 CONTINUE 1683
C BRANCH Tn 1070 FROM 2690#01 l68a
1070 DO 1680 mal,MCPT I 685

NSHMN(M)80 1n6
NSH2M)201687

NSNP(M)uo Sm8g
N$WPS(M)S0 1689
SHMX (M)u6, 109f6
SHMM2(M)00, 1091
SHPMX (M)NO, 1092
SPSMX(M)40. I 093
QjNDXCM) a 0. 1 694
02NDW(H) a 0. 109S
SOL(m) m 0, 1096
SPRECM) a 0. 1097
801(m) a 0. 1098
SQ N(M) a 0. 1099
SCNS(M) 4 0. 1106
SOA(N4) a 0. 1101
SSWCOU) a 0. 1102
33w2(m) a 0, 1103
50(m) u n, 11 0'
QLKGCm)8n. 1105

C BRANCHq Tn 1060 FROM 1070.00 1106
1080 TMPP(M) a 0. 1107

00 1100 MBI,KRE3 1108
stVPCM)DO, 1109
DO 109n !UjXPER 1210
FVP(Tm)so. 1111

C BRANCH TO 1090 FROM 1080,01 1112
1090 CONTINUE 1113

C BRANCH TO 1100 FROM 1080.01 ii
1100 CONTINUJE 1115

ITMPzKP4~R+KPWR8 1116

SPWRCIP) a 0. 1118
SSP(IP)uo, 1119
SSHP(Ip) m 0. 1120

SRI a 0, 1121
SPM~X(IP)099999999, 1122

C BRANCH TO 1110 FROM 1100.02 1123
1110 PINDXCIP) U0o 1 124

On 1120 IDw1,KD1V 1125
NDVSH(ID)sO 1126
3HnMX()v0. 1127
SOVACZO) a 0. 1128
SSMIDU0) a 0. 112q
SDVCTiO a 0. 1130

C BRANCH To 1120 FROM 1110.01 1131
1120 DINDXC!0) a 6, 1132

Do 1130 Ix.1,KPwRS 1133
NSRTP(1X 0O 13a

C BRANCH TO 1130 FROM 1120.01 1135
1130 symspc!x)u0* 1136

IF(ITPNSEQ.1) GO To 1210 1137
C BRANCH Tn 1140 FROM 2780.01 1138
114J0 DO 1160 M91,KCPT 1139

DO 1150 161,8 11 4o
IE (I ,M)x 11 ui

C BRANCH TO 1150 FROM 1140.01 11'u2

FXMIBIT 4 0 2.



1150 CONTINUE I11M3
NRESR(M)wftl II 4*'
NDIVR(M) 4 0 11 i1%

ND!VF(M)8O 114~7

IOCPT(M)80 11 U8

!OSHT(M~mo 1 1469

IDIV(.4)wo lis5)

ICPT(m)30 list

ISYSR(M)80 I 152
QM2CM)wo, 1153
NFLW(MinO I 154

B RANCH TO 1160 FRnm 114000 115-1
c1160 III(S0 16

C son*****a 1157

CALL INOUT 1158

C 1159
REWIND 4 1160
!YRIxIYR I 161

IYEAR*IYR I 162

DO 1170 IPGI#NPWR 1163

117 EFvCIp~w!FFCYC!P) I 164

C READ PFRIOD DATA 1165
NCYCLz2 I16
DO liIo !UI#NPER 1b

IF (FVAPODU).GT,.Ot) GO TO 1190 11604
C BRANCH TO 1180 FROM 1170.02 1169

1180 CONTINUE 1170

NCYCLw1 1171

C BRANCH TO 1190 FROM 1170.03 117?

1190 IF(NPWR.LE.0) Go TO 1200 1173

NCYCL.2 Il17a

!F(NPwRS.GT.0) NCYCL23 11713

C BRANCH TO 1200 FROM 11000 1176

1200 IF(IFLnWGT.0)WRITE(6, 1000) 1177

C §C* START ROUTING COMPUTATION ** * ** * 117A

CFLOnt Mu i,

C BRANCH TO 1210 FROM J1I1:0i 1180

1210 REWIND 2 1181

SI4ORTz. 1182

SRPLSx;5 1183

TFLOWuwI * Il18a

DO 1220 MuI#KRES 11853

STORR(NPERpM)uSTORI (m) lish

C BRANCH TO i220 FROM t200 1187

1220 STORACM)uSTORICMI 1188

D0 26460 Jx1,NYRS 1189

IFCIPNT.GT.0) WRITE (6#1230)!YR I 19fl

1230 FORMAT (/22.4IANNUAL INPUT DATA FOR IS/ION **INFLnAS) 1191

DO 1270 MXuI#NFLOMw 1192

C **CARn TN** 1193
READ(2,1240) M,(I(,)111)1194

C BRANCH TO 1240 FROM 1350.02 14670.02 119!

12460 FORmAT(2X#IQ*,2I12Fb,o) 1196

IF(NPER.GT.12) RF4D(2,1250) (GII(Im).!513,NPFR) 1197

C BRANCH TO 1250 FRrm 1280.00 1310.04 119A

C 2390o0? 14J36,02 119c)

1250 FORMATC8X,12F6.Q) 1200
IP(IPNv.GT*0) wRITE (6,12b0) m#C9IT(I.M),If1,NPLR) 1201

C BRANCH TO 1260 FROM 1350.03 1202

1260 FORMATC4M STA,IIJ,8Xvt46F8,0) 1201

C BRANCH TO 1270 FROM t230.01 120'J

1270 CON4TINUE 1205

I!(IEVYR) 1300#13460#1280 1206

C **CARn YE** 1207

C BRANCH TO 1280 FROM 1270.01 1?08

1280 READ(2. 1250) (FvAPOCI)pIU1,NPER) 1209

IFCXPNT.GT.0) WRITE(6,1290) (FVAPO(I),131,NPER) 121M

1290 FORMATtUQH **EVAPORATION/16X,146F8.2) 1211

Go TO 13460 121P

r FRANCH TO 1300 FROM 1270:01 1213

1300 IF(IPNT.GT.0) wRITE(6#1310) 1214
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1310 FORmATCI4M **EVAPORATION) 1215
DO 1330 MX81#NCPT 1216
MNICPT(MX) t217
IF(IEV(M).Lf,0) GO TO01330 1218

C **CARD EV** 121w
READ(2D 1250) (EVP(IM), 1.1 NPER) 122
IF(IPNT.GT.0) WRITE(6,1320)M, CFVP(I,'l,m1.NPER) 1?21

1320 FOBMAT(Os S7A#1 448X.144F.2) 1222
CBRANCH TO 1330 FROM 1310,01 1310.03 1?23

1330 CONTINUE 124
C BRANCH TO 13440 FROM 1270.01 1290.01 1225
13440 IF (NOVYR.LE,0) 0O TO 1380 1226

IFCIPNTGTs0)NRZTE(6.1350) 1727
1350 PORMAT(25H **DIVFRSiON REQUIREMENTS) 1728

DO 1370 IX*l.NDVYR 1229
C **CARD YD** 1230

READCZ. 12440) MP (TMPPCI'jIol#NPFR) 1231
IF(IPNTGT.0)IIRITEC6.1260) H. (TMPP(I)PIu1.'NPER) 1232
IDOIDIV(M) 1233
DO 1360 !ulNPER 13
G0!V(I. ID)uT'MPP(I)*CSTO(t) 12315
ODIvS(I,ID)sQO!V(I. Im) 1736

CBRANCH TO 1360 FROM 1350.05 1237
1360 CONTINUE 1238

C BRANCH TO 1370 PROM 1350.01 1239
1370 CONTINUE 12440

C BRANCH TO 1380 FROM 1300.00 124t1
1380 IF(IPWYR,LE#0) GO To 14460 1242

IF(IPNTGTs0)NRITE(6s1390) 1243
1390 FORMATt21H **POWER REQUIREMENTS) 1244

DO 14420 IPmlvNPw~R 12445
C **CARD YP** 17446

READ(2,1250)(POhwR(I.IP),iU1.NPER) 12447
IFCIPNTGT,0)WRITE(6.14400) IPR(IP), CPOWR(IIP)#IU1,NPER) 12448

C BRANCH TO 14400 PROM 14470.03 17449
14400 FORMATCQN STAp14s,8X.l4F840) 1250

00 1410 12INPE;R 1251
IF (POWR(I,IP).GT.(..1)) GO TO 14410 1252
ANDYSENDAY3CI) 1253
POWR(IIP)PlIR(I. Ip)*PwRmXCIP)*t..024)*ANOYS 1254

C BRANCH TO 14410 FROM 14400.01 14000.02 1255
1410 CONTINUE 1256

C BRANCH TO 14420 FROM 1390.01 1?57
14420 CONTINUE 1758

IF (NPWRS.LE,o) GO TO 14460 1259
IF(IPNT.GT.0)wRITE(6I4430) 1?60

1430 FORMAT(28H **SYSTEM POWER REQUIREMENTS) 1261
DO 14450 IXulNPW~RS 1262

C **CARD YS** 1263
READ(2,1250)CPWRSCT.IX),1h1,NPER) 1264
IF(IPNT.GT.0)kwRlTE(6.10440)IX. (pMRS(IIX),IllNPER) 1265i

1440 FORMAT(4H SYS,14p,8X.1i4F8.0) I266
C BRANCH TO 14450 PROM 14430.02 1267
1450 CONTINUE 1268

C BRANCH TO 14460 FROM 1380.00 14420.01 1?69
14460 IF(NjYR9LEs0)GO T'O 1500 1270

IF(IPNTGT.0)WRIT(,14470) 1271
14470 FORMAT(23H **MINIMUM DE3IRED FLOW~) 1772

DO 1490 TXw1.NGYR 1273
C **CARD Y(Q** 1?74

READ(2,1200)m.CQmINC!,M).131,NPER) 1?75
IFCIPNT.GT.0) kRITFC6,14400) m, CGPINCI,M),Iv1,NPER) 1276
nlo 14480 IU1,NPER 1277
QMINCI#M)uGMINCI#M)*CSTO(!) 177A
YF(IFLfitw.EQ.)TMPRCI)uQMINCI.M) P7q

C 8RANCH TO 14480 FROM 14470,00 1280)
1480 CONTINUE 1781

C BRANCH TO 14490 FROM 14470.01 1282
14490 CONJTINUE 1783

C 9RANC4 To 1500 FRO" 14460.00 1 780A
1500 IFC!FLON.LE.0) Gfl TO 1520 1289

DO 1510 !a1,NPER 1786
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1510 GMINC!.IFLOouTMPRCI)*CFLOw 1287
C BRANCH TO 1520 FROM iSO0,00 128A
1520 IF(NLYR.LE,0)GO TO 1626 I2AQ

YF(IPPJT.GT.0) wR!TE(6,1530) 1290
1530 FORMATC16H **STORAGE LFVEL) 1291

00 1610 IX81.NLYR 129?
C **CARM YL** 1291

READ(2,1540) LmoIRPT~PFACTR, (STORLCIML),1u1,A) 1294
IS40 FORmATC2X0, !.*7c8.0) 1291;

IF(FAcTReLE,0. );ACTR:1 * 1296
IF(IRPT.GE,03GOl TO 1560 1297
TEmPUSTIJRL ClM*s) 1298
00 1550 !.20'PER 1299
STORL(! .P'L)mTE'mP 1300

C BRANCH1 TO 1550 FRrA1M 5u0oo 1101
1550 CONTINUE 1 102

GO TO 1580 1303
C BRANCH TO 1560 FRM 1540.0? 130'4
1560 IFCNPER.LE.6) GO To 1580 1105

READ(2,1570)(STORL(IML),I77NPER) 1306
1570 FORMAT(32X#6F8.0) 1107

C BRANCH TO 1580 FROM 1550.01 1560.00 130A
1580 00 1590 Isl,NPFR 130q

3TORL(Y,MsL)nSTORL(I,m,L)*FACTR 1310
c BRANCH4 TO 1590 FROm 1580.00 1311
1590 CONTINUE 131?

!F(IPNT.GT.0) wR!TE(6ol600) LeN, CSTORL(ImpL)#Iml ,NPFR) 1313
1600 FORMAT(4W LVL,!g~u14 STAP!siIMF,0) 1314~

C BRANCrm TO 1610 FROM 1530.01 1315
1610 CONTINUE 1316

C .0. CONVERT INPUT FLOWS TO LOCAL INFLOWS 1117
C BRANCH TO 1620 FROm 1520.00 1318

1620 KXWi 1319
DO 1710 MX u 1, NCPT 1326
m a ICPT(MX) 1321
IF (NFLeCM).Lf.0) GO Tfl 1690 132?
ITmP a NFLWCM)+KXa1 1323
DO 1630 In It NPER 112'*

1630 OL(IpMJ a 0, 1325
0O 1660 MuKXpITMP 1326
ITEMP a MOCK) 1327
D0 1650 ImlNPER 112A
QL(I ,,4iuL(I.m),GII (IITFMP).RTIO('()*CSTI (I) 1329
IF(JUPQILE,0) GO To 1650 133n
ITPUNUPQ! (M) 1331
IFCITP;LE.0) GO TO 1650 1332
DO 1640 KJnl#ITP 1333
NX*IUPGI (M#Kj) 1334
GL(l,M0uQL(I.M)+GL(I,NX) 1335

CBRANCH TO 1640 FROM 1630.08 1136
164I0 CONTINUE 1337

C BRANCH TO 1650 FROM 1610.03 1630.05 1138
C 1630.07 1334
1650 CONTINUE 1340

C BRANCH4 TO 1660 FROlm 1830.01 1341
1660 CONTINUE 1342

00 1680 IBlNPER 1 343
IF(GL(!,m)sGE.0.) GO TO 168 1344
TEMPCoQL(I#M) )*CSOUT(I) 1345
wRITfC6. 1670)TfMP,QUNIT,',! 1146

1670 FORMAT(F8.0s1X,A4,9H ADDFD TO 1!3,11H DURING, PER 173) 134j'
OL(IMisO, 1348

C BRANCH TO 1680 FROlm 1660:01 1660.02 1349
1680 CONTINUE 1350

KX a KYMP # 1 1351
Go Tn 1710 1352

C BRANCH TO 1690 FROm 1620.03 135
1690 Do 1700 121#NPER 1354l
1700 GL(I,NI) a GII(!,").CST?(I) 1355

C BRANCH TO 1710 FROm 1620.01 1686.02 1356
1710 CONTINUE 1357

C 1158

So fXmjBIT 4



60 1730 '4x.1.NcPT I 359
maCPT(mX) 1 160
DO 1720 !*1,IPPR 1161
I (!)MN2lem)LT0LKCM))MIN2I.m)QLX(m) 116?

C BRANCH TO 1720 FRnm 1710.03 llbA
172M CONTpINUE 1367

C zsu INITIATE ANNUJAL TOTALS 1368

BYPRF(m)r0. 1370
SYQI (m)m0. 1371
SYQMN(M) x 001i 137?
SyeNS(M)NO. 1373
SYQA (M)s0* 1 374
SYSHf)(M)D0. 1375
SYSH2(m)300 1376
SV§(h4) a .00t 1177
IF (IRESfM)6 GT,0) SYEVP(M)uO. 137A

C ;RANCH4 TO 1730 FROM 1710.01 171n.02 1179
1730 CONTINUE I 380

IF CNDIVLE,0) GO To 17S0 1381
00 1,740 f0. It INDIV 1382
SYDV(IO) a 6001 1383

C BRANCH4 TO 174A FROM 1730,02 1385
1740 SYSMO(ID)w0, 1188

C BRANCH TO 1,7S6 FROM 1730,01 1387
1750 uI(PEPK+PWRS 1188

DO 1760 1Pm to ITMP 17589
SYPWR(IP)809 1390
SYSPCIP)a0. 1191
SYPR(IP) a .001 1192
SYPMX C P)*99999999. 1391
SYSYS( 7P)80, 1394

C BRANCH TO 176 FROM 1750,01 119S
1760 SYSHP(ZP) a 0o 1396

10.4 1397
IP86 1398
IFCIPWKWLFO) GO To 1770 1199
IDuI 1400o
IP83 1401

C RANCH TO 1770 FROM 1760,03 1402

1770 IF(IPNT.GT.0)URITE(8. 1780)QUNI7,VUNIT, (PUNTTIT!),IUTO,IP) 1403
1780 FORMAT (///' 25X,14H ALL FLnWS IN A4,23H., STORAGES AND EVAP IN A4, 100a

IS15N AND POWER IN 3A4 ) 1405
C 1408

CALL COMP (J) 1407
C 1408
C 'um COMPUTE CUMULATIVE AVFRAGF3 AND SHURTAGF INDEXESPRINT 1409

!P(I!LO]WLE,0)00 TO 1830 1410
DO 1,820 InlvNPFR 1411
ANDYSUNDAYSCI) 1412
CGSmCONSTOANDYS 11413
TEMP80, * 1414
TMPmuo 14115
TPwO, 1418
NRESMnNRESRC!FLCW) 1417
DO 1790 X81,NRESM 14lts
!RBIRESMC IFI.ooK) 11419
IFCIReLT.1) 00 TO 1790 1426
TEMPuTfMPSTOR9CI, IR) 1421
!TPNNL&NLF,1 1422
TmPuTMP*STORL(IuIR, IYP) 1423
TP a TP*STORLC!,IR,2) 1421J

c BRANCH TO 1790 FROM 17A0.11 1780.13 1425
1790 CONTINUE I 426

IF(TemP,1..LTTMP) Go TO 1800 1427
TFLOW80, 1 428
SHPTA80, 14J29
GO Tn 1820 1430



C BRANCH TO 1800 FRnM 1790.01 1431
1800 IF(TFLOWLT,(*.S))GO TO 1820 143?

TFLOW*TFLOWQM!NA (IIFLOW) 1433
IFCTFLD'i.LE.o.)GO TO 1820 143a
TMPOM!NA(1,!PLOW)UQAC!I#FLI4)0,1 1435
IF(TMP.*LE.O.)GO TO 1810 1436
SHRTAnSHRTA+TMP 14,37
TMP2SMRTA/TFLOW143
IF (Tmp;GTSmnRT)S~nRTaTmP 1439
0O TO 1820 1440

B RANCH TO 1810 FRO)M 1900.04 1U41
1810 TmPu(TFMPuTP)/(TFLOw*CG5) 1""2

IPCTMP.LT.SRPLS)SRPLSBTMP 14
C BRANCH TO 1820 FROM t7A0 oa 1790,04 1444
C 1800,00 1800.62 1800.08 14
1820 CONTINUE 14U46

IFCIPNT.LE.0)GO TO 2640 14417
C BRANCH TO 1830 FROM 1780:03 L4

1830 ANYRS a J liUJq
RNYRS a 1./ANYRS I U5O
ANYR a ANYRS.1. 1451
00 2S50 MXnINCPT 14552
MSICPT(MX) 1453
JPRNTuyPRN(m)+IPRNT 1 'i5a
ITMPaNNESR(M) 1459
IF(IfCON.L!.0) GO TO 2030 15156

C ALLOCATE BENEFITS 14157
IF(1TP4P.LE.0) GO TO 1970 14158
DO 1910 Iv1.NPFR lils55
SUMNO. 14 160
DO 1910 Ks1.!TmP 1'Jb1
!RmIRESM(MI() li 51?
IF(IR.LT.0)IRftmIR 15163
TMPPC(inGACIIR)*O!(!D1R) 14~641

C BRANCH TO 1910 FROM 1900.17 15165
1910 SUM*SUM+TMPPCK) I1466

TMPX C! *UUm 11467
TMPaT MP I1416A

TMC /M BRANCH TO 1920 FROM 19?0.06 im

1920 DO 1940 iWu1,!TMP I11571
Gi!(I.IpUTmP 11572
!PCSUM.LF.0, GO TO 19450 141
IF(SUM*TMPP(K).GT.(..0l01)) GO T(I 1930 I1174
SUMMSUMi.TMPP(K) 1417S
TMPP (Ka0, 147
GO TO 1920 15177

C BRANCH TO 1930 FRnMh 1920:03 1457P
1930 011( .I)*TMPPCK)/SUM 11479

eBRANCH TO 19410 FROM 1920:00 19?0.n2 15180
19150 CONTINUE 14£181

C BRA~NCH TO 1950 FROM lQoo.15r 1182
1950 CONTINsUE 181

DO 1960 (31,IT'4P I14845
1960 WRITE (3) C011C,101 131,ljNPkR) 1418,

wRITF (3) (TmPX(T),Iul,NPER) 15186
C BRANCH TO 1970 FROP' 1900.115 1187

1970 00 2020 K61#8 jil~8s
ITP*IF(Kom) I1589
IFCITP.LE%0) IT~uS 1419M~
GO TO (1980#l1Q0,.2000,2o002020) , TP 15191

198M WRITE (3) (IA(I#R),Ia1,NPER) [192
WRITF (1) (QPREP(!,M')pIu1,NPER) 141
GO TO 2020 1519il

C BRANCH~ Tr 1990 FROM 1970:03 14195
1990 WRITE (3) (STflR8CI,m)#jUI,INPER) 11196

GO TO 2020 1 J97
C BRANCH TO 2000 FROM t970:03 19
2000 IPBIPWQCM) I 5199

WRITE (3) (POWLR(!,IP)#!UI.NPER) ISOM
GO TO P020 1901

C APANCH~ TO 2010 FROM 1970.03 1,50?
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2010 IDmIDIV(m) 1503
IF(If)*LTo0)IDnmIo 1504
WRITE (3) (QbIVA(I,10),ImI,NPER) 1505

B RANCH TO 2020 FROM 1970,00 1970.03 1566
C 1980.02 1990.01 2000.02 1907
2020 CONTINUE 1508

C wGu CONVERT OUTPUT UNITS 1509
2030 IFCIUNIT.LE.0) GO To 1900 1510

SYGL(m)BSYGL CM)*CCFS 11511
SVPRE (M)XSVPP (M*CCFS 1512
SY§I (Mj"5YQI (M)*CCFS 1513
SYQACM).SYGA(M)*CCF3 I14
SYCNS(M)BSYCNS(M)*CCFS 151491
SyD(M)ESYg(mj*CCFS 1515
SYSHO(M)0SYSHGCM)*CCFS 1516
SYQMA1(M)NSY0MN(M)*CCFS 1517
SYSI42M)BSYSb2(M)*CCFS 1518

IF(ID.LT.0) ID. CaO) 1520
IF(ID*LE.0) GO TO 1850 1521
SYDV(ID)GSVDV(ID)*CCF3 1522
SYDVA(ID)uSYDVACID)*CCFS 1523
SYSHD(ID)mSYSHD(ID)rCF3 1520
00 1840 Ix$,NPER 1525
ODIVACI,ID)uODlvA(IyD)*CSOUT(!) 1526i

C 1527
1800 SHflIV(I, ID)3SHDIV(I,I0)*CSOUT(!) 1528

C BRANCH TO 1850 FROM 1830,16 1520
1850 IF(IRESCM)*LF.0) GO TO 1880 1510

37081 (M)n3T081 (M)*CACFT 1531
SYFVPCM)BSVEVPCM)*CACFT 1532
DO 1870 Io1,NPER 1533
STORACI#M)@STURB(Ism)*CACFT 1530
EVPCI.m)oEVP(Irm)*CACFT 1535

C BRANCH4 TO 1870 FROM 1850,02 1850.05 1536
1870 CONTINUE 1537

C BRANCH TO 1880 FROM 1850.00 1530
1880 DO 1890 I21pNPER 1539

OCONS(!,M)uQCONS(IvMY.CSOUT(I) 1500
GL(IM0uQL(IpM)*C5OUT(I) 1541
0P8EP(1,m)wOPRfP(I,*~CSOUTCI) 1502
t2(I.M)uQA(I.M)*CSoU!(!) 1541

SHRTQCIfM)mw3RTQ(I.m).CSOUTCI) 1545
IF(QmZ(m) .LE.0. .A IDA'M2(M) GT, (6,5) )GO TO 1890 1506
SHRT2(I,M)9SwRT2CIpm)*C30UT(I) 15147

CBRANCH TO 1890 FROM 1880,00 1880,09 1548
1890 CONTINUE 11549

C GH2 LONGwTERM AVERAGES 1550
C BRANCH TO Iqoo FROM 1830,09 1551
1900 SQL(m) u (SGL(m)*ANYRSVQL(M))*RNYPS 1552

SPRE(m) a (SPRE CM)*ANYR+SYPRF(M) ).RNYRS IS53
SG1CM) *(SOI(M)*ANYRSYGI(M))RNYRS 155S0i
SOMN(M) a (SGMNCM)*ANYRSYOMN(M))*RNYRS 1S55
OCNSCM) a C8CNS(M)*AAJYR ,SYCN3(M))*RNYR3 1556
SOACM) a CSQA(M)*ANYP ,SYGA(M))*RNYRS 1557
S0(N) m (30(m)*ANYRSYGCm))*RNYRS 1558
SswG(0) *(3SSQ(M)*ANYR+SVSmom) )*RNYRS 1559
SSH2(M)u(8SM2(m)*ANYRSYSH2(M))*RNYR3 56
OINDXCM)aGINDX(M),(SYSHQ(M)/SYQ(N))**2 15$61
02NDX(m)sQ2Nflx(M),(SVSH2(M)/3YnMNCM))**2 1562

C .1m PRINT INFLOWS AND DIVERSION 1563i
C ARANCH TO 2030 FROM 1900.13 156L1

IFCJPRNT*LE(-I))Gnf TO 2150 1565
wRITE(b#2000) 1566

2040 FORMAT(/IXjill (IH*)) 1567
WRITF (6.1010) 1568
IF (NRF3RCM),LE,O) Gn TO 2060 16;69
WRTTF(6,2050)M, (CPT(M,K),Ka1,8),QLKG(M), (IRESM(M,K),KaI,ITMP, 1570

c BRANCH TO 2050 FROM 2060,00 1571
2050 FORMATCI0,IX,8AQ,9w LEAKAGE F8,0vIOM SERVED BY 1810/(340X,214.) 15372

r0 TO P070 1573
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C BRANCH4 TO 2060 FROM ?000.02 1574
2060 .'RITI (6,2050) MP(CPT(MPK).KUI,8) 1575

C $RAN.CH4 TM 2070 FROM Poso001 1576
2070 IF CIRES(M),L EC,) Go To 2090 15S7 7

ITMPoNSERV(M) 157A
WRITE(b,2080)(ISERV(MDK).KuIITmp) 157q

2080 PORmAT(33xo7HSLERvrNG2x19(J) Ism e
C BRANCH TO 2090 FRnm 2070.00 1581
2090 IF (NDIVR(M).LE.0) GO TO 2110 1582

ITmPa~nIVRCM) 1583

2100 FORMAT (33X#1614LOCAL DIVERSIONS 1714) 1585
C BRANCH TO 2110 FROM~- 2090.00 18
2110 WRITE(6,2120)IvR, (APERD(I) ,APRDC!3 ,II,NIPER) 1587
2120 PORMAT(/3H YR I5,4X,UHAVG (28A4)) 158A

wRITEc6,2130) SYOL eM), COL(I#M)pIuINPEQ) 1589
C BRANCH TO 2130 FRO~m 2710.'7 1C59M
2130 FORMAT (8H LOC FLw F8,0#(10F8.0)) 1591

WRITEC6#2140) SYPRE(M)D CQPREP(IM),IxlNPFR) 159P
C RRANCH TO 2140 FROM ?710.08 159,;
2140 FORMAT (SM UNREG Fas.0(IOPS.0)) 15941

C BRANCH TO 2150 FROM 2030.00 1595
2150 ID$IflXV(M) 1596

IFCI0.FQ.0.ANO.IRES(M),LE.0) GO TO 2170 11597
IFCJPRNT.LE,(u1)) 00 TO 2170 15j9R
WRITE(6,2160)SVQ!CM),(Ql(I,M),!u1,NPERI 1599

C BRANCH TO 2160 FROM 2710.10 1600
2160 FORMAT (8H INFLOW F8,0,(i0FB1 0)) 1601

M RANCH TO 2170 FROM 21S0.01 2150.02 1602
2170 IF(It))2180#2230,2190 1601
2180 IDECain) 1600l

c 13RANCH TO 2190 FRMM 2170.00 1605
2190 SOv(T) 0 CSDVCID)*ANYR+SYDVCID))*RNYRS 1606

SDVACID) N CSDVACID)*ANYRSYVAI))*RYS 1607
SSHO(ID) a (SSHD(10).ANYRSYAHD(ID))*RNYRS 108
0INDXCID)IUDINDX(ID)+(SYSHD(10)/SYDV(ID) )**2 1609
IF(JPRNT*LEC.1)) 00 TO 2230 1610
DO 2196 Is1,NPER 1611
rMPXCl)ngDIVtl, 10) 1612
!P(IUN1TLEs0)GD TO 2196 1613
TMPX(I 2TMPX(I)*CSOUT(I) 16110

2196 CONTINUE 1615
WRITE (6#2200) SYDV(I0), (TMPXCI)oIul#NPLR) 1616

C BRANCH TO 2200 FROM 2730.00 1617
2200 FORMAT (8M REG DIV F8.1,(14F8.j)) 1618

WRITE(6,2210)SYDVA(I0) , CDIVA(I,ID),I3l,NPER 1619
C RRANCH TO 2210 FROM 2730:01 1620
2210 FORMAT (8H DIVERSN F8,C#10P8.1)) 1621

WRTT(6.2220)Sy3HD(I0), (SHDIV(IID),IUINPER) 162?
C BRANCH TO 2220 FROM 2730:0? 1623
2220 FORMAT (SH SMORTGE P8,1,(14F8s.1)) 1624

C BRANCH TO 2230 FROM 2170:00 2196.04 1625
2230 IF (IRES(m),LE.0) GO TO 2490 1626

C NJ@ PRINT RESERVOIR DATA 1627
SEVP(Mi 0 (SEVPCM)*ANYRSYEVPCM) )*RNYRS 1628
IFCJPRNT,L.(.1)) 0O TO 2320 162Q
IF(IPRLLE..0) GO TO 2270 1630
DO 2250 L a I# NL 1631
K 8 NL a L 4 1 1632
00 aiOn 181#NPER 1633

Z240 ISTORCI)ffSTORL(I#MK )*CACF 7 1634
CBRANCH TO 2?50 FROM 2230:04 1631;

2250 WRITE(6o2260)K, (ISTO)R(I),1u1,NPER) 1636
2260 FORMAT (bH LEVEL 14#bX#(1418)) 1637

CBRANCH TO 2270 PROM ?230:03 1638
2270 DO 2280 IolNPER 1639
228n 1870R(1) 9 SYORB(Ipm)+,5 160

wRITEC6,2290)(ISTOR(I),IllpPER) 1641
2290 FORMAT (/8M eCP STR SX#(1418)) 1642

WRITc6#l300) (FLEV(IvM), IslpNPER) 1603
2300 FORMAT (TM COP EL 9Xp(14P8.2)) 16410

WRIT(,2310 SYEVP(),EVPIM),IutNPFR, 1645
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C BRANCH TO 2310 FROM ?700101 16LJ6
2110 FORMAT (am EVAPC F8.6o(1'JF8.0)) I1647

C ARANCH TO 2320 FROm 2230,02 1649
2320 IF (TPWR(m).LF*O) GO TO 2460 1649

yP a IPWR(M) 1650
SPOCIP) 8 (SPR(IP)*ANJVRSYPR(IP) )*RNVRS l6'i1
SPWR(IP) 2 (3P(RCP)*ANYP+SYPWP(IP))*RNYPS 1652
SSH.P(IP) a CSSHPCIP)*ANYR+SYSHP(IP))*RNJVRS 1651i
SSP(Im)(SSPIP)*AP+SYSP(IP))*RNVRS 64
PrNDIP)UPINX(rP)+(SYSHP(IP)/SYPR(?P) )**2 1655
IF(IPhWKW.LE.0) GO Tn 2380 1656
TfMPzSPR(IP)/( .02'4*SyDYS) 1657
SYPR(IP)uSVPR(IP)/(.02U*SYDYS) 1658
D0 2330 !u1,NPER 1659
TMPaNDAYSC!) 1660
TMPuTMP** 024 1661
TMPX(flUPOWR(ID IP)/T0P 1662
PwERClI P)w~k.ER(I,IPj/TMP 1661
POWER(I,TP)*POWERCIyP)/TmP 16biU
SHRTPC(IP)XSHRTP(I.YP)/YmP 1665

C BRANCH TO 2330 FROM ?320.10 1666
2330 CONTINUE 1667

TEPPSYSHI4P )/( .024*SVDVS) 16681
TMPuSYPWJR(IP)/( .02u*SYoYS) 1669
ysvFusvsP(IP)/( .024*sYDYs) 1671)
IFCJPRNToLlo(-1)) GO TO 24J30 1671
WR7TE(6.2340)SYPR(yp~.CTMPY(I),I31,NPER) 167?

C BRANCH TO 2340 FROM 2740.06 1073
2340 FUR4AT (7H REG KW ix.F8,0,(14F8.0)) 1674

WRITE(b,2350) TSYP, CPwFR(I,IP),Ia1,NPLR) 1675
c BRANCH TO 2350 FRO3M 230.01 2750.01 1676
2350 FORMATC4H SYS I,80(Q,) 1677

WRITE(6,2360)TMP,(PowER(I#yP),IX1,NPER) 1678
c BRANCH TO 2360 FROM 2740,08 1679
2360 FORMAT(7H GEN KW jXF8.0v(14F8.Ofl 1680

WR!TEA8D?370)TEmRfSNRTP(IDIP),IsIDNPER) 1681
c BR~ANCH TO 2370 FROM 246001 2620.01 1682
c 2740,10 M0,O03 1683
2370 FORMAT (8M SWORYGE F8.0p(14FS.0)) 16941

GO TO 2430 1685
c BRANCH' TO 2380 FROM 2320,07 1686
2380 lFfJPRNT.Lf.fo1)) GOnTO 2420 1687

WR!TF(6,2390)SYPR(YP). (POkWR(I,IP).I31,NPFR) 1688
C BRANCH TO 2390 FROM 2750.00 1689
2390 FORMAT (SH REG PWR F8.0*C14F8.0)) 1690

IF (ISYSR(M),GT.0)WRITE(6,2350)ISYSR(M),SYSP(IR), 1691
*fPWER(I,IP),IaINPFR) 1692
WR!T!(6,2Q001SYPWRCIP), (ROMLRCIIP)1 151 .NPErR) 1691

C BRANCH TO 2400 FROM 2750,02 169/1
2400 FORMAT (SH PO.)ER F8.0p(14F8,0)) 1695

WRITEC6,2370iSYSHP(7P). CSHRTP(I,IP),IliNpER) 1696
IF(ISYSR(M).GT.0)WRIYEC6,2410)SYSYS(IP), (SYSSP(IIP),Iu1,NPER) 1697

2410 FOPMATf8N SYS SRT F8.,C14F8.Q)) 1699
C BRANCH TO 2420 FROM 2380.00 1699
2420 TMPDSYPWRCIP) 1700

TEMPoSYSNPCIP) 1701
B RANCH TO 2430 FROM 2330.04 2S70.01 1702

2430 !F(IPOw(IP),LE.0) Go TV 2460 1703
MlO 2440 IUIDNPER 1704
TMPsPOWRP(IPIP) 1705
IF (TMP.LT.SYPMXCIP)J) SYPMX(IP)OTMP 1706
IF (TMP*LTSPMX(IP)) SPMX(IP)sTMP 1707

C BRANCH TO 2440 FROM 2430.01 1708
2440 CONTINUEf 1709

!F(JPRNTGT,(*1)~WQITE(bp2450) 1710
* SYPMX(I9), (POWRP(IIP)1 ys1,NPER) 1711

C BRANCH TO 2Q50 FROM 2440,01 2760.01 1712
2450 FURMAT (SH PEAK KW FR.0,CIQF8,0)) 1713

C BRANCH TO 2460 FROM 2320.00 2430.00 171U
2460 IF(JPRNT.LE.(.I)1 GO TO 2550 171!3

MRIT!(6,ZLS70)(ICSE(I,MID!U1,NPER) 1716
2470 FORMAT (5H CASF IlK dM8)
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WRITEC6.2480)CCNTRL(!,m),IltNPER) 1718
2480 FORMAT (6H LEVEL t0xv(14F8.23) 1719
C BRANCH Ta 2490 FROM ?230.00 1720
2490 IFCJPRNTeLE.(u1)1 GO To 2550 1721
C *Ko PRINT OUTFLOWS 1722

IF C!RES(M) .GT.O)WRITEC6v25O0) 1721
aSYCNS(M~, (QCONSCIM),!u1,NPER) 1724

C BRANCH TO 2500 FROM 2490:01 2770,00 1725
2500 FORMATCBH CSV REL F8.,#14F8,o)) 1726

WR!TF(6,2S10)SVQA(M),(QA(IM),1m1,NPFR) 1727
C BRANCH TO 2510 FROM ?770:01 1728
2510 FORMAT (8H R!V FLN F8~,t14F8,o)) 172q

DO 2515 IslpNPER 173M
TMPX (I )UM!NA(!,M) VF31
IP(IUNTTGTo0) TMPXC! )uTMPXC!)*CSOUTCI) 173Z

2515 CONTINUE 1733
WR!7Ec6,2520)SYQ(M),(TMPX(I)PISINPFR) 1734

C BRANCH TO 2520 FROM 2770:02 1739i
2520 FORMAT (8H DES FLM F8.0,(l4F8,0)) 1736

wR!TE(6,2530) SVSHQ(M), (SHRTQ(I ,M)#*131 DNPER) 1737
C BRANCH TO 2530 FROM 2540:01 2770.03 1738
C 2770.06 1739
2530 FORMAT (8H SHORTGE F8.0,(14FB.0)) 1740

IF (0M2(M).LE.0..AND.QM2(M).GT.(.)) GO TO 2550 1741
DC 2535 !u1,NPFR 174?
TMPXCI)uOMIN2(! 9 M) 1741
TFtIIPNTT,GT.0) TMPK(! )NTMPX(I)*CSOIITCl 174

2535 CONTINUE 174%
wRITF(6,?540)SYGjMN(M),(TMPX(I)plU1,NPER) 1746

C BRANCH TO 2540 FROM 2770:05 1747
2540 FORMAT (8H MIN FLA F8,0,(14FS*0)) 1748

WRITF(6,2530)SYSH2(M4), SHRT2(IPM),ISI1 NPER) 1749
C END OF 00 LOOP STARTING AT 1830+3 1750
C PRANCH TO 2550 FROM 1830.03 2460.00 1751
C 2490.00 a530.01 1757
2550 CONTINUE 1753

!PC1Sm.RY,LE.0)GO TO 2S60 1754
IFt!R~'l),GT*0)MRITE(4)SYPRE1 QPREP 1755,
IF(IRG(2),GT,0)'WRITE(4)SYGApt2A 1756
IF(IRor3).GT,0)WRITEC4)SYDVA.QDIVA 1757
IF(IRG(4),GT.0)WRITECM)SYSHDSHDIV 175P
IF(IRG(5),GT.0)IRTE(4)SYSHG.SHRTG 1759
IF(IRG(6) .GT.0hoRITE (4)SYSM2,SHRT2 1760
IF(IRG(7*OGT,0*OR,IRG(8) .GT.0)wRITE(4)STORI ,STnRR 1761
IF(IRG(9)@GT.0)WRITE(4)ELEV 176?
IF(IRGCl6o GT.0)NR!TE(1)SYGIQ!,STORBELEV,SvEVPdkVPSYPWRPn*ER, 1763

0 SYSNP,5MRTP. SYPMX,POoiRP, SYQApQA 176A
C BRANCH TO 2560 FROM 25so0,01 1765
2560 IYRsIvR,1 1 766

IF (NPWRS.LE.0) GO TO 2640 1767
C SYSTEM POWER SUMMARY I 76A

DO 2630 !Eul.NPWRS 1769
WRITE(6,2570)!X 1770

2570 FORMAT(//49X.6NSYSTEMI2,14H POWER SUMMARY) 1771
C BRANCH TO 2580 FROM 2710205 177?
258M FOQMAT(I3p1X.8A4) 1773

WRITEC6,2590) 1774
2590 FORMATCI3H SYSTEM TOTAL) 1779

MxEKpwR*rx 1776
SPR(mwx',(SPRCMX)*ANYRSYPR(MX))*RNYRS 1777
SPwR(mX)uCSPWR(mX)*ANYRBYPIR(MX))*RNYRS 1778
SSHPtMW)uCSSHP(MX)*ANYR,3YSHP(MX))*RNYRS 1779
PINDXCMX)aPINDX(MX),(SYSMPCMX)/SYPR(MX) )**2 178M
wRITE(e.2600)SYPR(ix)I (PWRS(IIX),Ia1,NPFR) 1781

2600 FORMATt8w RECOUIRD 15F8,0) 1782
WRITEC6.2610)SYSP(mx), CPwER(!,mx),1u1,NPER) 1783

2610 FORMAT(8N USABLE ISF8.0) 1784
WRITF(6,?620)SYPWR(MX)* (POIWERC!.MX),1u1 ,NPER) 178-1

2620 FORMAT(8m TOTAL 1SF9,0) 17.6h
wR!TEC6,2370)SYswP(mx), CSMRTP(IMX),TltNPFR) 1787

C ARANCH Tr 2630 FROM 256020o2 178A
263M CONTINUE 1 78c)
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C END OF 00 LnOP STARTING AT 1220.1 1790
C BRANCH TO 2640 FROM 1220,01 1820,01 1791
C 2560,01 1792
2640 CONTINUE 1793

IFCIFLOw.LE.O*OR.IPNTGT@0)GOI TO 2700 1790
C *L8 SUCCESSIVE APPROXIMATIONS OF YIELD 1795

IF(TFL0*,LT*(w@5))SmflRTwf3 1796
17(SHORT.LE.,0G To 2650 1797
!F(SHORT*LE*101)GO TO 4670 1798
!F(SMORTeGT*93) SHORTS93 1799
tPpsCFLOW 1800
CFLOwOCFLOw*( 1 .SHORT) 1801
IF(TPP.GT.I.) GO TO ?660 1802
GO TO 2680 1803

C BRANCH TO 26S0 FROM 26400,03 1804J
2650 IF(SRPL3 LE 10) Gfl To 2670 1801;

IFSPSGt.,15) SRPLSB.15 1806
TPPnCFLOW 1807
CFLOwnCFLOw* (1 .SRPLS) 1908
!P(TPP.GT.1.) GO TO 2680 1809

CBRANCH TO 2660 FROM 2640.08 1810
2660 CFLOWuCLOW+TPP)*.5 1811

C BRANCH TO 2670 FROM 2640,04 2650.00 181P
2470 IPNT.1 1813

C BRANCH TO 2680 FROM 2600s09 2656,0& I11
2680 ITRNSuI 181r)

IYRUIyRI 1816
WRITf(b,2b90) IFL0W,CFLCW 1817

2690 FORMAT(21H07LOW REgUTRFMENTS AT 13#14H MULTIPLIED BY F6,l) 1818
GO TO 1070 1819

C PRINT LONG*TERm AVERAGES 1820
C BRANCH TO 2700 FROM 264001 1821
2700 IYR8!YRat 1822

MRITFC6,2710) IYRItTYR 1823
2710 FORMAT (/ 33H AVERAG9S FOR PFRIOD OF OPERATION 15#2H4 a IS) 1824

1825
00 2780 MXuI,NCPT 1826
MOICPTCmX) 1827
WRITE (6,1010) 1828
WRITF (6.2580) M, (CPT(M#K)#iKdt#8) 1829
WRITE (6.1010) 1830
WRITE (6,2130) SOL(m) 18P31
WRITE (6#214m) SPRE(m) 1832
IDmIDIV(m) 1833
TF(ID,NE.0.OR.IRES(m) ,Gt,0) ,RTTEC6,2160)S0I CM) 1A34
17(10) 2720#2740#2730 I1835

2720 IDs (.10) 183*S
C ARANCH TO 2730 FROM 2710.11 1837
2730 WRITE (6,2200) SDV(1D) 183

WRITE (6,2210) SnVACYD) 1839
WRITE (6#2220) SSNO(TO) 1840

C BRANCH TO 2740 FROM 2710.11 1801
2740 IF CIRFS(M),LE.0) 0O TO 2770 184?

WRITE (6#2310) SFVP(m) 1841
IF (IPWR(M)*Lf.0) Go TO 2770 1800
yPeIPoR(m) 18045
IF(IP0Kw.LF.0) GO 'o 2750 1806
TEmPwSPR(IP)/C.O200SVDYS) 1807
WRITE (6,2340) TEMP 18ilA
TEmP@SPR(IP)/( .024*SyDYS) IA49
WRITE (6,2360) TEmP 1850
T~ftPSS*P(IP)/(q024*SY0YS) 1851
WRITE (6,2370) TEmP 1852
00 TO 2760 1 sl

C BRANCH TO 2750 FROM 274000 18504
2750 WRITE (6,2396) SRQ(yp) 1855

yE (I5S3(M).GT.0)ARITE(6,2350)ISYSR(M),SSP(IP) 1856
wRITF (6#2400) SPwR(TP) 1857
WRITE (6#2370) SSHP(IP) 1858

C RRANCH TO 2760 FROM 2700.11 1859
2760 IF(IP~w(IP).LE.0) GO TO 2770 1$460

WRITE (6#2450) 3PmX(IP) 1861

rxM'Rlt a s12-



C RRAPNCH TO 2770 FROM 2740.00 2740,02 1862
C 2760,00 1A63
2770 IF (IRES(M).GTO0) WRITE (b,2500) SCNSCM) 1864

WRITF (6,2510) SGACH) 16
WRITE (6,2520) 30(m) I 866
W'RI7F (6,2530) SSHQ(m4) 1867
IF(QM2e4),LE,0.,AND,0N4?(m).GT.(.1.1)) GO TO 2780 1868
wRITF (6,25'O) SOMN(M) 1869
WRITE (6,2530) 3SH2(m) 1871)

C RRANCH TO 2780 FROmM270.02 2770,n4 1871
2780 CONTINUE 187P

IP(IUpO)TGT.0) GO TO 1140 1873
C emu PRINT SHORTAGE INOFXES **** ***' * ** 1874

IF (NoIv.LF@0) GO TO 2810 1875
DO 2790 IDxlNDIV 1874
DINOXCID) a DINDX(ID)*100.*RNYRS 1877
IFC3Dv(!f)LT..002,OR.RTIODCUD).LT.0. )DINDX(TD)uo. 1878

C BRANCH TO 2790 FROim 2780:03 1879
2790 CONTINUE 1880

WRITEC6,2800)(IDV(ID),DINDXCID),IDulNDIV) 1881
2800 FORmAT(/?6H DIVERSION SHORTAGE INDEX 7(I6#F7.3j/(9fU6,F7.3))) 1882
c ARANCH TO 2810 FROM 2780.0? 88
2810 DO 2820 MXUINCPT 1 880

M a ICPT(MX) 1885
GINDX(m) 2 GINDXCM)*100.*RNYRS 188h
IF(S0(M).LT,.002)QINDX(M)uwwl 1887
02NDW(m) a QPNnX(M)*100..RNYPS 1888
IF(S0MN(M),LT,.002)Q2NDX(M)ss.1a 18189

C SnM4N AND 9 1.1ED A! Me74 -vAD V kIABLFS 8
SGMN(MX)BGINDX (H) 1891

C BRANCH To 2820 FROM 2810.00 189?
2820 3SSmZCX)nG2NDX(M) I 891

IF (NPWR.LF.0) GO TO 2870 18914
00 2Ajo IPu1,NPWR 189r,
PINDX(IP)UPINDX(IP)*100..RNYRS 1896
IF(SPR(IP),LT..OO2)PINDX(IP)u.1. 1897

C BRANCH TO 2830 FROM 2820.02 1898
2830 CONTINUE 1899

wRIT!(6,2800)(rPR(rp),pINDxcrp)pU1,b#NpwR) 1900
2840 FORMATC/21H POWER SHORTAGE INDFXSX,7(I6,F7.3)/(9(I6,F7.3))) 1901

IF (NPWRSLE.0) GO TO 2870 1902
DO 2850 IXO1,NP*R3 1903
mXxKPwR+I X 1900U
PINDXCuX)8PlNDX(MX)e100.*RNYRS 1905

C BRANCH TO 2850 FROM 2840:02 1906
2850 wRITE(6,2860) IXPINoX(MX) ,NSRTPCIX) ,SYMSP( IX) 1907
2860 FORMATC13H PC1*ER SYSTEMI2#?X*I4HSHnRTAGE INDEXF7.3, 190A

017H NO, OF SHORTAGES l3,2X,16H MAX, SHORTAGE a F10.0) 1909
C BRANCH TO 2870 FROM 2820:01 280.01 1910
2870 WRITE(6,2880) CICPT(M),SQMN(M),Mu1,NCPT) 1911
2880 FORMAvU?04H DES FLOW SHORTAGF INDEX2X,7(IbF7.3)/(9(16.F7.3))) 12

WRIT!(6,2890)(ICPT(H),SSH2(m),Hul,NCPT) 1913
2890 FORMATC/24H MIN FLOW SHORTAGE INcEX2X,!(Ie,F7,3)/(9c16.F7,3))) 1914

wRITE(6,2900) 19115
2900 FORMAT(/S5X# 98H DIVRSION SHORTAGFS DES FLOW SHORTAGFS uIN FLnOw S 1916

*WORTAGFS SYS PWR SHORTAGES AT SITE PWR SHRYGS 1917
wRITE (6,2910) 1918

2910 FORMAT(QH STA 5Xp5(2X,9HNO MAX SX)) 1919
DO 2950 mXnIPNCPT 1920
MsICPT(p4X) 1921
SNX()USHX(M)*CSOUTCI) 1922
SHMX2(4)@3HMX2(M)*CSOLJT(1 ) 1923
IDvInIV (U) 1924

IF(ID).GT.0) GO TO 2930 12
WRITE (b,2920)H,NSI4MN(M),SHMX(M),NSH2(H),SHMX?(M),NSHPS(M), 1926

* SPSMX(M)#NSH.P(M)OSHPMX(H) 1927
C BRANCH TO 2920 FROlM 2910.:07 192A
2920 FORMAT(10,SX, IH.,6X, IM.,0(112,F7.0) ) 1929

GO TO 2950 193n
C BRANCH TO 2930 FROM 2910.06 1931
2930 SHDMX(ID)USHDMX(ID)*CSIUT(1 ) 1932

WRITE(6,2900)HN0VSH(ID),SMOmXtID) ,NSHMN(M) ,SMMX(M),NSH42(M), 1433
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* MX( 1 N5MP5(M) ,spsMx(N4),NSNP(M') ,SPMX(M3 193"
CBRANCH Tn 2940 *ROM 2930.01 1935

2940O FORMAT(!4 Q.qF7$O,4(y?F7.0) ) 1036
C ARANCH TO 2950 FROM P910.01 2920,01 1937
29S0 CONTINUE 1938

00 2980 MXsl,NCPT 1939
'MuICPT(MX) 14
IFIE~mEO Gfl To 2980 1941

C ENu STOPAGE FPULFNCY 1 942
WRTTI(bP2960) NYRS,M, (APERDCT).APROC!),Im1,NPER) 144

2960 FORmATC22H STORAGE FREQUENCy PER 13#18H YEARS AT LOCATInN 13/ 14
ip lu CONS POOL #28AU) 14

2970 Fr1QmAT(IIH 99=100 PCT 1218111H 95. 99 PCT 1218/11H 90. 95 PC! 1218 194
/JhIM 8M- 90 PCT 1218/11H 70. 80 PC! 1218/IIH 60. 7M PCT 1218 194A
/*JHI 40a 60 PCT 1218/11H 20. 40 PCT 1218/11H l- 20 PCT 12T8 1049

* /JIM 0. I PC! 1218) 1950
C BRANCH TO 2980 FROM 2950.01 2950,A3 1951
2980 CONTINUE 1952

END FILE 3 1951
IF(IECON.GT,O) CALL FCON 19511
IF(!SmRY.LF.0)GO !n 1020 1955
END FILE 1 1956
FND FILE 4 1957
CALL REARNG 1958s
GO 7n lo 100 Q59
END 1960
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BLOCK DATA 1961
COMMON/DTADM/ 1962
*KCPT,KPWRKPWRSKRES, KUPSY, KDIVKLKPFR, KQIL ,K3RVKUPQI 1963
CQMMON/DTAIN/ 19b4
*PUN!T(6)DBLNKD ISLK,7LWUVOLUFLMTVLMTAMOSC 12) KDAYSCI2), 196r,
*INUe4CIo),LTRJLTRC,!KOD!(2g) KOr)E( 13) ,FIRST,LTDP 1966

C ******************************** 1967
C *CHANGE DIMENSIOiNS TO VARIABLES IN COMMON/DTARG/ TO ALLflw * 196A
C * I,~nUGH SPACE FOR THE FORMAT SPECIFICATION ASSIGNFD IN TMF * 16
C * DATA STATEMENT 8FLnw 07

COMMON/DTARG/ 1972
*IZERCIC3),IONE(3),ITWO(3) ,JZERO(3),JONEC3),JTWfl(3). 1971
*KZERO(3) ,KONE(3) ,ITWD(3) ,NFMT(3) 1974
LOGICAL FIRST 1975
DATA KCPTKPMRKPARSKRESKUPSTKDIVKLKPERKOIL ,KSERVKUPQI 1976

/ d of 20, 2, 30, 18, 25, 8, 12, 90, 19, 10o 1977
DATA PUNIT/IKILO#W~ ATT#Q4WS #4HTHOU#4WSANDp4N KWN/ 1478
DATA BLNK/MN /PIBLK/46M / q79
DATA FLWU/1JM CF3/, VOLU/MMACFT/, FLMT/4HmMJ/S/p VLMT/AJNK M3/ 1980
DATA Am03/4IH JANLSM FEB,#4H MARpgM APRp4H MAVMM JUNSIN JULv4N AUG, 1981
4H MM SP*M OCT,#4N NOVo4H DEC/ 1982

DATA KnAY3/31 .28,31,30,31,30,31.31,30,31 .30,31/ 1983
DATA INUM/tiMI 12, 1M3, 1M'#,1M,1~H6,ITt81H8,MI 1484
DATA LTRJ/IHJ/,LTRC/Imc/#LTOP/ZHDP/ iqs8;
DATA IKODE/2HCP,2H10.2MLF,2HEC ,2HSV ,2HnV ,2H03,2HOO,2OR2.M, 1986

*2HRi ,2mRL,2HRS,2HAZHR~o2RE,2HP,2MPR,2wP0,2HPT# 1987
*2HPPp2mPSo2HPF,2HFD/ 18

DATA K(DDE/ 2HIN, 2HVE,2MEV, 2MVD,2WYP, 2HY5, 2Mv0 2HVL *2MB1,PHMP, 1989
* 2HBv,2HT1 ,2HE.R/ 199fl
DATA FYRST/,TRUE*/ 1991

C CARDS 1992%2011 DELETED
DATA NFMT /24H(9H+ sum pIQF8.0) /A2012
DATA KTWdO /2MM(9H+AVERAGE #1d4FB,2) /A2013
DATA KONE /24N(9H*AVERAGE ,IMP8.1) /A2014
DATA WIFRO /24H(9H+AVEPAGE #14F8.0) /A2015
DATA JTWO /2S4(IH ,119YoF8,2) /02016
DATA jflNE /24H(IH Fl19XPF8.1) 1)02017
DATA JZERO /2'&W( t *119X#FS.D) / 0201A
DATA ITW~O /24H(IN,,16,2X,ld4rJ.2 / 2019
DATA IDNF /2djH(jH+,I6,2x#t1F8.1 A 2020
DATA IZERO /24iN(1N*#Ib,2x,1MF8.0 /A2021
END 202?
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SUBiROUTINE INDOUT 2023
DIMENSION !CRDCRO) ,18R(MO),LSVC8) ,NTSRV('*0) ,ITSfIV(30,'JO) 202d
eOMMnN/DTADM/ 202S
* KCP?,KPWR~ PiWRS.KRES,KIUPST KDI V1 KL ,gPERKOIL * SERV ,IUPQI 2026
COMP4ON/OTA!N/ 2027
* PUI()BNpILL v*#FM#LTAC(1)KAS1) 202A
a INUM(1O),LTRJLTRC,IKODF(2*),KODE (13),FIRSTLTDP 2029
COMMON/IN/ 2030
a CACFTCCFSCS7! (12,,CSTO(12),DINDX(25),UFLOW,!PRLaIPRNT# 2031
, IPw.YR,SERV(30,19),!SMRY, T C(2), IUNIT,IUPDT, ii
& !UPGIQ?(u, 1), YR,JUPG!,MQ(90),NDvYR,NFLO.wNLYR,N3ERV(30), 2033
a NOYRDNUPQI ('0) ,PINDX(22),g!NDX(4*0),Om!N(12,*i0),2NDX(M0)e 203LI
, RTIO(90),SCJSC*&03,SDV(25),SDVA(25),SEVP(30),SPMX(22),SPRC?2), 2035
, 3PRE(iJ0),SPNR(22),50(M0),SOA('*0),sgI ('0),SQL(40),SQMN(d*0), 2036
*SSHD(25),SP22)SS.40*),33H24CM),S3P(22),STOR1 C30),TMPR(12) 2037
* CSOUT(12) 2M3701
CONMMON /ALPHA/ 2038
* PERD(12),APRD(12),!DIV(M0), IPftR(40),!YR1,NP.JRpNR!S,QM2(4*0), 2039

*T!TLEC60)#IPWKW 04
CflM~'fN /BETA/ 20**1
*NYRS, !RG(l0o ,CPT('*0,A),!CPT(d0), IRESCL0),NCPT.NPEROUNIT,VUNIT ao642
COMM(lN/DLTA I/ 20'*3
*CNTRL(12,'*0),GL(12,'*0),SYGI ('0) ,GI(12,'*0) STURB(12,30), 20aiU
E LEV(12,30) ,SYEVP(50) ,EVP(12,30) ,8YPWR(22),POWER(12,22)o 2 0'*
3 YS'*P(22) ,S4R7PC12,?2) ,SYPMX(22),POWRP(12,20),SYGh ('0) ,QAC12,S0) 204J6
COMMON/DLTA2/ 2047
1AN! YS,AREA(3C, 10) ,CFVAP(30) ,CFLOD,CLOCL,C0NSTCQDFL(20,10), 204*8
, EFCY(30,10),EFFCY(20' ,EFY(20),EL(30,10),EVAPO(12),HEAD(?0,aCNS, 20,19
, ICSF(12,**0).!0BAS(25),I0GST, IDPR(20,IDV(?5),!DVPR,!DVSP#IEVvRp 2050m
* PER(12), IPERA,!PfwC2O),IPR(20),IpRN(M0),!PWPR,!RESP(2,20), 20S1
*ISHOV(25) ,ISHQ('JO).!SNR(30) PZSPER, ISRCH'('0),I5YSRtM40), 205?
*IUPST('*0, 1) ,METRCNCVCLNDAYS(12)oND!VNOIVR'*0),NDVSH(2S) * 20S3

* NFLw(*0) ,NL,NLFPNPwRS,NRESM,NRESP(2),NSd2(*0) NSHDVNS4MNC'*0) 20S4*
*1 NSHP('*0),N5HP3(4*O NSMQ.NSHR,NSPER,NSRTP2)NUPST(*0),OVLlD(20) 2055
COMMON/DLTA3/ 201;6
* A(0#g~R2,oPW(22) *R1o2,P.RmX(20) * 20S7
P WRS(1202)1 , CAP(30, 10) ,QCONS(12,tj0),OcIV(12,2S) * 2058
*O0IVA(1l252),GDTVR'*0) QDIVS(12,25) ,QLKGCLI0) ,MAXAC'*0), 2059
* mIN2(12 '*0) ,0!NA(12,40),QMN5(12'*0),QmX(12,M0),QO(30.R), 2068
GOM~N(30),f)O7('0,8), GPREP(12,40),07C20, 10) RSWDVRSrG, 2061
RT71fl025) ,SHOIV(12.25) ,SI.4MXC2S),SHMX(*0) ,SHMX2('*0),8NPMX(*0)p 2062
*SHRT2(1?,'*0),SHR70C(12,M0) ,SPSMX(O0),STQR(10, 10),STOPA(30), 2063
*ST9IV(30),STRSHSYCNS('*O),SYDV(25),SYnVA(25) ,SYDYSSYMSP(?), 20b*
* vP(22) ,SYPRECSo) ,SyQ('i0) ,yQLC'0) ,SYUMN(40) ,SYSNZ('J0) . 2065
*SY 0C(2%),SYSHQ('*0).SYSP(22),Svs3p(12,20),SVSYS(22),TL(2O, 10), 20566
*TLW"EL(2O)v 2067
* IOIVFC'*0),NO)IVFC'*0,,IDCPT('*0), I0SWTC'0),07UNC(20,'*0),DPARA(20,*0) 2068
CU)MknN /SALT/ 2069
*IECON,IV(8e'JO),IYEAQ,NRESR'*0),NSTOR(12,*A, I),QII(12,'*0), 2070
STORL(12,'JO.8) ,TMPP(40) ,TMPX(12) 2071
COMMON /GAMMA/ 2072
IRE5S!'*0rl0)#!0IVRC'*0#25) , IEV('*0) 2M73

C 2n74*
LOlGICAL FIRST 2M715
FLIVALENCE(NTSRV (I) ,NSTCRC I, I,I) ), (I TSPV (I, I) NSTOR( I,6, W ) 2076

C sAv 2077
C 83RANCH To 3000 FROm QQ'30,01 '1530,03 2079
3000 FOQR4AT(1'w 2M79

CLICL81I 2080
CFLflu1 * 2081
ILNI !uM 208?
mF TpCwo 2M83
CNSTIGI * 208'*
CNSTflEI . 2091;
CCFSu1 * 2086
r3L'N ITmFL*U~ 2m87
CACP To1. 2 208 F
VU41 TUVCLUV8

TPRN~wM2090

IPPL20 2091
Tpwi~wr" 209?
Tu( P 730 2M93
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!DGSTwO 2094
ISORYwO 2095

IECONSM2n9h
NPFRuI? 2097
IPERAat 2094
Do 3010 121#12 2099
APfRn( )UKBLNK 2100
APROC I) AMOSCI) 2101
N0AYSC!)ut(OAYStI) 2102~
rVAPO(Y)a0. 2103
CSOUT(TMe1 2101

C BRANCH TO 3010 FROM 30n0.20 2100
3010 CON T I NE 2105

IEVYRmt 210h
!pwY~ul 2107
NPWRSao 2108
1 xso 2109
ICNTso 2 11 m
!LSTmo 2111

C ass 211?
IF(.NOTFIRST)GO TO 3030 2113

C **CARD) Tj** 21 1 i
READ(s,3020) TITLk 2115

C ARANCH TV 3020 FRnm 30.00~o 364M,00 2116
3020 FORMAT(,2XoA2#19A4) 2117

FIRSTs.FAI.SE . 211A
GO TO 3050 2119

c BRANCH TO 3030 FROM 3010:07 212M
3030 READC2,3020)(TITLE (I),!i#20) 2121

IF(Er'F,2) 4920#3040 2122
30'60 READ(2,3020) (TITLE(I)o!u21 .60) 2123

C BRANCH TO 3050 FROM 10?0.0? 2124
3050 WRITE(6,3060) 2129
3060 FORMAT(INI.30(I.4)/31H * RFSFRVOIR SY5T~m ANALYSIS 'I2126

*31H * 723.XbvL2030 I JULY 19741 */lX*30C1N*)) 2127
WRITt(6.3070) TITLE 212A

3070 FORMAC/(20X,A2,19A4)) 2120
C **CARO) J1** 2130

READ (5,3080) NYRS, IYR.NL,!CO!NS.IDV3PTPWPRoIVPRIFLOW,:UPOI 2131
wRITE(6,3090)NYRS, IYRNL, ICONSIDVSP, IPWPR, IOVPRIFLnw.juPoI 2132

C BRANCH TO 3080 FROM 1070,01 3260.00 2131
C 3270,00 3280.00 3310,0M 3610.04 2134
C 3790.00 3800,00 3820.00 2135
3080 FORMAC2X*I6,918) 2136

C BRANCH TO 3090 FROM 3070.02 2137
3090 FLjRMATf/54H. NYRS IYR NL ICONS IDVSP IPWPR !DVPR TFLOW JUPQ! 213A

*/916) 2139
C ARANCH TO 3100 FROM 3120.08 3Wb.0I 214M0
3100 READ (5,3110) !Ct),IBRN,ICRD 21'11

C BRANCH 70 3110 FROm 3120.06 24
3110 FORMAT(2A1,A2, IQAO) 2!43

ICNTS!CNT+1 1i
00 3120 IU1,10 214J5
!F(IBN.EG.aNUM(I)) GO TO 3130 2146

C BRANCH TO 3120 FROM 3110.02 214J7
3120 CONTINUE 2114A

Ito 14
IBR(!CNT)UIO 2150
!PCICD).EG.LTRC)GO) TO 3140 2151
!F(ILST.FG.I)ICNTsICNTe1 2152
I8R(ICNT)Xb 2153
wRIT!(o .3110)TlCD# IBP.N, ICRO 21541
ILSTU 0 2155
GO TO 1100 2156

C BRANCH TO 3130 FROM 3110.01 2197
3130 IF (ILSTj(~s.ICNTmICNT-1 21SA

IOR(ICNT)GI 21sq
IFCI.E0. 10) IBR(ICNT)uh 2160

C BRANCH TO 3140 FrOm 11?0.03 2161
3141 ORITF(0 ,3150) ICRD 216?

C ARANCm TO 3150 FROm 3660.00 3670.02 2163
3150 FOP4A??XA2, 19AJ) 26
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3160 ILSTRIAR(ICNT) 26
IF(ICD-EQ.LTRJ)Gn Tn 3100 2166
FNnFILE 4 2167
REWIND 4 21 68
TCN4T=0 2169
JBRNzO 2170

C BRANCH~ TO 317nl FROM 3190.01 3246.00 2171
C 3250.01 3260,01 3270,02 3280,02 217?
C 3300.02 3310.01 3320.02 3330,M3 2173
3170 !CNTairNT*1 2174

IBRNtIBRC ICNT) 2175
GO TO (3180,3200, 3260,3270,3280,329003310,3320,3330,3340) , BRN 2176

3180 PRINT 3190 2177
3190 FCIRMATC34H EXTRA CARn READo HAS REEN IGNORED) 2178

GO TO 3170 2174
C **CARD J2** 2180
C ARNCH TO 3200 FROM 3170.02 2181
3200 RFAD(4 ,3210)CLOCLDCFLnID IUN!TMEFTRCCN8TICNSTOCCFSQUNIT# 2182

.CACFT,VUNIT 2183
3210 FORMATC278.0.218,3F8.o0XAOF8,OpXAM) 2180

IF(CLOCL.LF.0.) CLOcLuto 2t85
IF(CF~lD.LEeo,) CFLODI.t 2186
IF(IUjNITGT.0)GO TO 3225 2187
CCFSuI " 2188
CACFTel. 2189
0UNjTmFL.wU 2190
VUNITOVOLLJ 2191

B RANCH TO 5220 FROM 3210,03 2192
3220 IF(MFTRC.LF.0)GO TO 3225 2193

QUNITxFLMT 2194
VUNITNVLP4T 21913

C BRANCH TO 3225 FROM 3220.00 3220,01 2196
3225 IFCCNST)324003230,3240 2197
3230 CNSTTEI. 2198

C RRANCH TO 3240 FROM 3220.00 21cf9
3240 IF(CNSTC)3170,3250#3170 2200
3250 CNSTOweI 2201

GO TO 3170 2202
C **CARD J3*a 2203
C BRANCH TO 3260 FROM 3170.02 2PO00

3260 REAOC40 3080) 7PRNT.TPRLIP.WKAIUPOTPIDGST 220r,
GO Tn 3170 2206

C **CARn J4** 2207
C BRANCH TO 3270 FROM 3170.02 2208

3270 READ(40 ,080) (IRG(y)ola1,10) 2?09
rSmRYzi 2210
GO TO 3170 2211

C "*CARD is** 221?
C BRANCH TO 3280 FROM 3170,02 2213
3280 REAO(4 #3080) NP!R,yPERA 2214

IF CNPFR.LE.0)NPtRuI2 2?215
IF (IP)ERA.L1.0)IPERAmj 2216
JBRNoJ9RN,1 2217
GO 70 3170 2218

C **CARO Jb** 2219
C RRANCH TO 3290 FROM 3170,02 222A

3290 READ(4 #3300) (APERo(flAPRD(1)#ImINPFR) 2?21
3300 FOQMAT(20A4) 2222

jggNsJBRN,2 2223
GO Tn 3170 2?20

C **CARM JT** 2225
C BRANCH TO 3310 FROM 3170.02 2?26

3310 RFAD(4 #3080) CNlAS)#!E1.NPER) 2227
GO TO 3170 2228

C **CARD jg*' 2229
C BRANCH TO 3320 FROM 3170,02 2230

3320 READC0 .3325) (EVAPn(I),Iml,NPER) 2231
C BRANCH TO 3325 FROP 3320.00 3130.01 M?3
c 3810.03 3810.00 3820R03 3820,00 22S3
C 3830.00 3840.00 3850.00 3990,00 2234
C 's0ono 4nio~no 0020.00 0050.00 2235
c 4060,00 0070.00 0080.00 4090.00 2236
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C 0100.00 ??37
3325 FORMAT(IOFS.0) 2238

IEVYRxO 2?39
GO TO 3170 2240

C BRANCH T0 3330 FRnm 3170.OP 2201
3330 IXsIX,1 22462

C**CARD J9** 2243
READ(4 #3325) (PWR8(IvIX) e l8t NPER) 2244
NPWRSmIX 2245
GO TO 1170 2206

C BRANCH TO 3340 FRnM' 3110:02 2247
3340 !FCJORNONEe1) GO TO 3370 2201

!F(IPERA.EQel)GO TO 3370 2249
c ARRANGp MONTHS AND DAYS ACCORDING TO IPERA 2250

Ko0 22s1
JJRIPERA-2 22S?
TEMPSAPRO (1) 2253
ITMPBNI)AYSC 1) 2254
DO 3366 IXIPERANPER 2255
KnK.1 2256
JKBI 2257
AR(K)uAPRDCI) 225A
NDAYS(X)UNDAY8SU) 2259

C inCm 2260
IF(JJ.EG.0) GO TO 3360 2261
DO 3350 JUI#JJ 2262
APRD(JK)aAPRDCJXOI) 2263
NDAYSCi~jmNDAYSCJK-1) 2264
JMUJI(.1 2265

c BRANCH TO 3350 FROM 3300.12 2?66
3350 CONTINUE 2267

C BRANCH TO 3360 FROM 330.06 3340,11 2268
3360 CONTINUE 2260

KuM.1 2270
APRD(xOuTEMP 2271
NDAYSCM)uITMP 2?72

C BRANCH TO 3370 FROM 3340.00 330.01 2273
3370 WR!TE(6,3380)CLOCLCFL(ODIUNITmFTRCCNSTICNSTO.CCFSOUNITt 227LI

0 CACFT,VUNIT,IPRNT, IPRL, IPk K*, UPDT, IOGST 2275
C BRANCH TO 3380 FRnm 1702 t 27
3380 FORMATC/92H CLOCL CFLOD ZUNIT METRC CNSTI CNSTO CCF3 2277

SO 504 UNIT CACFT VUNIT IPRNT IPRL IPWKW IUPD! IDnS! 2278
* /2F6.2,216,2F10,3,FS,3,2X, AO.F8.3,2X,A4,51b) 2279

CONSTaI .98346 2280
IF (MlTRC.GT.0)CONSTv86,0 2?81
IF(IS'4RY.LE.0) GO TO 3400 2282
WR!TF(b#3390)(IIRr,(!)#lw.1O) 2283

3390 FORMATC/9(SH IRG(Ilp2M)svI2#IH )oSH IRG(I2#2H)u,12) 2290
C BRANCH TO 3400 FRnm 1380.05 2285
3400 WR!TF(6,3410)NPER,P'MA 228h
3010 FORMAT(/6H NPER8!3e6H IPERA814) 2287

WRITE (6,3420) CAPERD(!),APRD(I),ImlNPER) 2288
3020 FORMATC/7H PERIOD 4X#28A4) 2289

WRITEC6,3030)(NDAYS(I),I.1,NPER) 2290
3430 FORMAT (6H NDAYS SX,(1oI8)) 2291

Koo 2292
DO 3490 IS1DNPFR 2293
IPIR(y a IPFRA*I-I 2294
IF (IPER( I),GT.NPER) IPERCI )cIPER(T )wNPER 2295
ANDYS a NDAYS(I) 2296
KKNDAYS(I) 2297

CSTI(!) a 1, 2298
!F(CNSTI)340#3460#30SO 2299

3440 CSTI(T, a (wCNSTI)/(CONT*ANDV9) 2300
GO Tn 3460 2301

C FRANCH Tr 3450 FROM 3430.0A 2302
3450 CSTZCT) a CNSTT 2303

c RRANCH~ TO 3060 FROM 3030.08 3400.0 2104
3460 C8TOCI) a 1, 2305

IFCCNSTO) S470#3485,3480 2306
3070 CSTO(I 4 (wCNSTO)/(CONS7*AN0Y3) 2107

GO Tn 3485 210PI
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C BRANCH TO 3480 FROM 31460.01 2109
3480 CSTO(Ij 8 CNSTO 2310
3485 !7(IUNITLE.0) GO To 3490 2310,1

CSOLJT(!) a CCFS 2310,2
IF(CCFSoGT90s) GO TO 3490 2310,3
CSMUT( I )CONsT*ANDY3*C.CC S) 2310.0/

C BRANCH TO 3490 FROM 3430.02 3460,01 2311
C 3470,01 2312
3A90 CONTINUE 2313

3YDYS a K 2310
!F(IuNIy.GT,ANO,CC!SSLE,O.j CCPSuCONST*SYDYSO(aCCFS) 2314,1
NCYCL82 231S
IF (IEVVR)3%30, 3500,13530 2316

3500 WR!TE(6,3510) (EVAPOC!) .IE1,NPER) 2317
3510 FORMAT C6M EVP 5XPC14FS@2)) 2118

DO 3520 !31,NPER 2319
IF (EVAPO(!),GT,@O1) GO TO 3530 2320

c BRANCH TO 3520 FROM 3510,01 2321
3520 CONTINUE 2322

C BRANCH TO 3530 FROM 3090,03 35100f2 2323
3530 IFCNPWRS*LE.0)GC TO 3560 2324

DO 3500 !XNl,NPwRS 2325
3540 WR!TE(6,3550) IX, (PWS(I*IX) ,Ia1,NPER) 2326
3550 FORMAT(4M SYS*12,5w PWRS,1lJP8,l) 2327

B RANCH TO £560 FROM 3530.00 232A
3560 NL~v2 2129

IF(IFLOW,dGT.0.OR.IPRNTLE.C.1))IPNTU.1 2330
00 3570 mml,KRES 2331
NSFRV(M)s0 2332

C BRANCH TO 3570 FROM 3S60.02 2331
3570 !PvdR(M)m0 2334

NCPT0O 233S
NRES80 2136
NDIVs0 2337
NPWRUO 2338

C w0. 2339
00 3580 mal#KCPT 2340
NUPQI (M)uO 2341

C BRANCH TO 3580 FROM 3570,05 234?
3580 NIPSTCm)wQ 2343

00 3590 IXUI#KPWR3 2344
3590 NRESP(IX)2O 2345

KXx0 2346
rpso 23017
WRITE (6,3600) 2348

3600 FORMAT(/234 CONTROL POINT SEGUENCE )2310
c BRANCH TO 3610 FROM 0660.00 2150
3610 MDIVuC 2351

MRES*O 2352
MPWR8u t 2353
NTSwO 23S0

c **CARn CP** 2355
READ(4 ,3080) M#MONST,!TmP 2356
IF(MGTKCPr.ORoMDNSTGT.KCPT) Go TO 4900 2157
NCPTuNCPT*1 2358
ICPTCNCPT)um 2359
IPRNrm)s.TmP 26
REWIND 0 2361
ILSY20 2362

KNM 2363
JLmO 2364J
?NCLnFmuQI 2365

C RRANCH TO 3620 FROM 3650,01 3670.05 2366
C 3680.00 3680.05 5690.01 2367
3620 READ (5,3630) ICDICQO 2368

C RRANCH Tn 3630 FROM 3670.01 21sbq
3630 FORMAT(2A2,19AJ) 2370

no 3600 1.1,20 2371
IF(ICD,NE.IKODfCI)) Gr) TO 3600 217?
YF(rLST.Eg.I) Go TO 3660 2371
IF(I.EO.1) INCLCF26 2370
X2K* 1 2375



!SRCK)o? 2376
!LSTa! 2377
60 TO 3660 237A

C BRANCH TO 36460 PROM 1610.01 3630,M2 2379
36640 CONTINUiE 2390

PRINT 3bSOP ICDICRO 2381
C BRANCH TO 3650 FRnM 'i750.00 238?
3650 PCIRAT'(22H UNRECOGNIZABLE CARDO 2A2o19A16,QN. IGNORED) 2183

GO TO 36P0 23846
C BRANuCH In 3660 FROM 3610.01 3630.07 2185
3660 WRITE(6 .3150) ICRD 2386

!P(I.!42.12.ANDICRD(2) .NE.IBLK) JL*JL~l 2387
IPIE~lO..E.')GO TO 3700 238A

IF(I.NE,7) GO TO 3680 2394
ITMPwo 239t)

C BRANCH TO 3670 FRnM 3670.03 3670,M46 2191
3670 ITmP*ITI4P4. 2392

READ C5,3630) ICDfICRD 239;
WRITE(16, 3150) ICRO 23946
IF(ITmP,EG,1,UR,ITMP,E0.3) GO TO 3670 2395
IF(ICDNEeLTDP) GO TO 3670 2396
GO TO 3620 23q7

C BRANCH TO 3680 FRflm 3660,01 2398
3680 IFCI.NE,131 Go TO 3620 2399

NTABstO 21600
DO 3690 Lm2o20#2 24601
IF(ICRD(L),NEmILK)GO TO 3690 21602
NTAB(L2)/2 2103
GO TO 3620 24601

C BRANCH T0 3690 FRnM 1680.0? 3680,03 21605
3690 CONTINUE 24606

GO TOl 3620 24607
C BRANCH TO 3700 FROM 3660.02 210A

3700 ENDFILE '4 24*04
REWIND '4 21t)
(88.0 24611

C BRANCH TO 3710 FROM 37160;01 3750.01 24121
C 3780.01 3790,02 38A00 02 3810.07 24613
C 3620.05 3830,02 3841%02 3850,02 2141
C 3870,02 3980.01 3990401 '400n.01 24615
C '4010.01 '4020.01 6040%06 4*050.02 2416
C '4060,01 '4070,01 41080.01 '4090.01 2417
C '4100,01 24618

3710 NBR*NBR,1 2'419
IBRNEISR(KBR) 24J20

C CP ID LF EC SV DV 0S OD OR ON 24621
GO TO (4ii 103720,3760,3790.3800,3810, 3820,38138160,3850, ?162?

C R1 RL R3 RA p0 RE P1 PR Po PT 21623
3860,3880. 3990,'4000,16010,1602O,16030,'400,'4OOo 1670, 21624

C PP PS PE ED 24625
* M080O90,'04l 1l 10), IBRN 24626

C **CARD 10"* 2427
C BRANCH TO 3720 FR!Th 3110:02 24628
3720 READ('4 .3730)GDV,GMN,QM2(m),QMXX, (CPTCm,),IolpB) 24629
3730 FORMA(4F.0vSAI4) 21630

IF(OMXX.LI.0. )GMXX2999999, 21631
DO 3746 IulNPER 21632
GMx(I,M)8GMXX 24633
OMIN(I.M) a 0MN 21631

C 8RANCH TO 37160 PROM 3730.01 2163S
37160 QMIN2CX,M)wOM2(M) 21636

IF(GOV.Lfe0e) GO TO 1755 21637
NDZVeNDIV41 21638
IF(Nflrv.CT;KDIV)GO TO 16900 21639
MDIYu1 21610
DO 3750 Iu1,NPER 24161

ODIV(I.NDIV)uQDV 24162

C BRANCH TO 3750 PROM 37160,05 21616
3750 CONTINUE 216161
3755 IF(INCLOFLE.0) GO TO 3710 216165

ITMPN1 216
ICRD(I)uM 21647
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TmPP( 1)31 2048
GO Tn 3775 2a

C "*CARO LF"* 21A56
C RRANCHI TO 3760 FROM 3710,02 2451
3760 RIAD(4o 3770)IT'MP, TCRD(I).TMPP(!),Iu1,ITM4P) 2452
3770 2OMT!.(8~.) 18((Rl.8) 25 3
3775 -qFLWCM)xlTmP 25

00 3780 I31.TTmP 205S
1XusKX41 2456
MG(IKX)zTCRDCT) 2457
R TTO (1(X) T mPP CI) 2058

C BRANCH TO 3780 FROM 3770.02 2459
378n CONTINIJF 2L160

GO TO 3710 2061
C **CARD FC'* 2462
C BRANCH TO 3790 FROM 3710,02 2463
3790 READ(4 .3080)(lE(IM)p!m1#8) 2a64

IECONEI 2465
GO TO 3710 2466

C *CARD SV'* 2467
C BRANCH TO 3800 FROM 3710,02 2468
3800 READ(4,3080) NTS#C(T8RVCMPY),I31,NTS) 2469

NTSRV(m)aNTS 2470
GO TO 3710 27

C BRANCH TO 3810 FROM 3710,02 2472
3810 !P(mDlvLE.0) NDIV*NDIV,1 24173

IFCNOIV.GTl(DIV) GO TO 41900 2074
MDIVsl 2aJ75

C "CARO DV"* 2476
RFAD(4 p33?5) (QD!V(!,NDIV)#lv1,10) 2077
IF(ODIV(2,NDIV).GE.O,.AND,NPFRGT,1 0) 2078

* READ)(0,3325) (ODTV(INDIV),Ia1 I 1 PFP) 247q
QDVuI 2480
GO To 3710 2081

C **CARD OS'' 21082
C BR"'PH TO 3820 FROM 3710m02 2U83
3820 REAO(4 ,3080) IDIVFCM),NDIVF(v DCPT(M),IDSHTCM) 2080

!FCIDCPT(M) .LE*0) Io)CPT(M)um 2485
!TmPaNDZVFCM) 2086
REAO(4 ,3325) (DFUNCxM)#Iu1, 17*1P) 2487
READ(4 ,33?5) (DPAQA(!o4)I Iul,!TMP) 28
GO TO 3710 2489

C "CARD QD** 2090
C BRANCH TO 3830 FROM 3710m02 2491
3830 REAO('1 3 3 2 5 ) (QMjN(IoM)#121P.NPFR) 2492

*MRO 24q3
GO TO 3710 2494

C **CARD OR** 2495
C BRANCH TO 3800 FROM 3710,02 2496
3800 READ(4 o332S) (QM!N2c1,m),Im1.NPER) 2497

QM2(m)u.1 a 2498
GO TO 3710 2499

C 'CARD GM"* 2500
C BRANCH TO 3850 FROM 3710.02 2501
38S0 READ(4 ,332S) (Q0X(I.m)PIllNPER) 21;02

OmXXwmt, 2503
GO TO 3710 2504

C BRANCH TO 3860 FROM 3710.02 2509
3860 !F(M.GT.1(RES) GO TO 4900 2156

C '*CARD RI"* 2507
READ(40870) CEYAP(M) ,ATMP,GLKG(M) ,ISRCM(m) 2108

3870 FOPMAT(3F8.0,7!8) Z2109
MPESS1 2510
30 TO 3710 2511

C BRANCH TO 3880 FROM 3710,02 29512
3880 DO 3890 L81,NL 2513
3890 LSv(L)8O 2510

DO 3960 NUIJL 2515
C "*CARO RL"* 21516

READ('1.3900) LMT,!RPTPACTR, (STORL(I.m1 L),1u1,6) 2517
3900 FORMAT(378,7FS.0) 2918p

LSV(L)NI 2519
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IF(FACTRILgsO.) FACTRols 2520
!F(IRPT.9E.O) 00 TO 3920 2S21
TEMP2STORL(tom@L) 2522
DO 3910 Iu2oNPER 2523
3TORL(ItM#L)STEMP 2524

C BRANCH TO 3910 FROM 3900,05 2525
3910 CONTINUE 2526

00 TO 3940 2527
C BRANCH TO 3920 FROM 3900.03 2q28
3920 tF(NPER,LEo6) GO TO 394n 2529

READ(4,3930) (STORL(IoMpL)#Ia7,NPER) 2536
3930 FORmAT(32Xs68,0) 2531

C BRANCH TO 3940 FROM 3910.01 3920600 2532

3940 DO 3950 !lm1NPER 2533
STORL(C!M#L)NSTORL(IPML)*FACTR 2534

C BRANCH TO 3950 FROM 1940.00 2535
3950 CONTINUE 2536

C BRANCH TO 3960 FROM 3890.01 2537
3960 CONTINljr 2538

00 3980 I.22NL 2539
IF(LSV(L).EQ.1)GO TO 3980 2540
DO 3970 !ml#NPER 2541
STORL(tMPL)nSTORL(1oMLwl) 2542

C BRANCH TO 3970 FRnM 3960.03 2543
3970 CONTINUE 2544

C BRANCH TO 3980 FROM 3960.01 3960.02 2545
3980 CONTINUE 2546

GO TO 3710 2547
C **CARD RS** 2548
C RRANCH TO 3990 FROM 3710'o0 2549
3990 READ(4 ,332S)(STOR(M#KljKuI,10) 2550

00 TO 3710 2551
C **CARD RA** 2552
C BRANCH TO 4000 FROM 3710:02 2553
4000 READ(a ,3325)(AREA(M,K),Ko,10) 2554

GO TO 3710 2555
C **CARO RQ** 2556
C BRANCH TO 4010 FROM 3710:02 2557
4010 READ(4 #3325)(QCAP(MvK)#Ksupt0) 255A

GO TO 3710 2559
C **CARD RE** 2560
C BRANCH TO 4020 FROM 3710:02 2561
4020 READ(4 .3325)(EL(MpK)#Kmlt0) 2s62

GO TO 3710 2561
C BRANCH TO 4030 FROM 3110.02 25641
4030 IPIP~t 2565

C **CARn Pt** 2566
READ(4,4040) OVLOD(IP),PWRMX(IP) TLwEL(IP),IDPR(TPI,!PnwflP)o 2567

F !FFCV(IP)MPSY3PPFMAX(IP) 2569
C BRANCH TO 4040 FROM 4030,01 2569
4040 FORMAT (F80,2F8.0,218,8F80 8,FB.0) 257m

NPWRONPoR.t 2571
IF(NPWR.GTKPWR) GO TO 4900 2S7?
MPWRs1  2571
IF(OVLOD(IP),LE.0.) OVLOD(IP)si.15 2573,1
ZF(MPqYS.GT.NPWR3)NPWRS2MP3SY 257a
tF(NPWRSGTeKPWRS)GO TO 4900 2579
GO TO 3710 2576

C **CARn PR** 2577
C BRANCH TO 4050 FROM 3710.02 257A
4050 READ(4 *3325)(POWR(IIP),I.m.NPER) 2579

IPWYRmO 258n
GO TO 3710 2581

C **CARD PQ** 2582
C BRANCH TO 4060 FRrM 3710.02 2S83
4060 READ(a ,3325)(QT(jP,K),KNmj0) 2984

GO TO 3710 2585
C **CARO PT** 2586
C PRANCH TO 4070 FROM 3710.0? 2587
4070 READ(4 .3325)(TL(jPpK)#KU1.10) 2588

O0 TO 3710 2589
**CARO PPe* 2596
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C BRANCH TO 4080 FROM 3710,02 2S91
4000 READ(4 ,3325) (PKPWR(?P#t(lKE1 10) 2592

Go To 3710 2593
C **CARD PS** M491
C BRANCH TO 4090 FROm 3710,02 25915
4090 REAO(4 ,332S)(CQOEL(IP,K),Kmj, 10) 2596

Go TO 3710 2597
C **CARD PE** 2S98
C BRANCH TO 4100 FROM 3710.02 2599
4100 READ(4 #33?5) (EFCY(IP,K),iKuj,j0) 2600

GO TO 3710 2601
C BRANCH TO 4110 FROM 3710.02 2602
4110 WRITE(6,4120i N* (CPT(,4,K)#XU1,8) 2601
4120 FORMAT(/1X#46(1M*)/SH * CP NO 14#IX,8A4#2H */1X#4b(1W*)) 2604

WR!TEC6,4130i MONST,MDIVMRESMPWRpNTS, IPRN(m), 2605
*NFLW(M),QDV,GMN#QM2(M),Qmxx 2606

CBRANCH TO 4130 FROM 4120.01 2607
4130 FORMAT(/ 36H$ MDNST MDIV mRES MPWR NTSRV IPRN 2605

38IH NFLW §DV Q GM? gmXX /71604pS.0) 2609
!F(NFLW(M).LF,0) GO TO 4150 2610
ITMPoNFLW(M) 2611
WRITF(6,41Lj0)(ICRD(K),TMPP(K),Ku1,ITMP) 2612

4140 FORMAT(IIH MQ AND 5710' 6(I8,F8#3)) 61

CBRANCH TO 4150 FROM 4130.0? 2614
4150 IF(IECONLEF.O) GO To 4170 2615

WR!TE(6#4160) (J#IEfJsm),JvlpS) 2616
4160 FORMAT (/IX, 8(3HIF(Ij,2H)wI2#2X)) 2617

C SRANCH TO 4170 FROM 4150.00 2618
417 IF(NTS*LE,0)GO TO 4100 2619

WRITE (6,4180) CITSRVCMPK)pKul ,NTS) 2620l
4180 FORMAT( 7H !TSRV2 P3014) 2621

NTSzo 2622
C uEs BRANCH TO UM9 FROM 4170.00 2623
4190 IF(MRES.LE,0) GO TO 4200 2624

IF(NRESR(M) .LT.0)NRESR(M)R0 2625
NRFSmNRE3+l 2626
IRESCM)nm 2621
ITMP*NRFSR(M),1 2628
NRESRCm)*ITMP 2629
IRESM(M, !TMP)Um 2630
IFe4DNST;LE.0) GO To 4240 2631
ITmPuNUPST (MDNST)+1 2632
NUPST(MDNST)SITMP 2633
IUPST(MDNST,ITMP)MM 2634

C BRANCH TO 4200 FROM 4190.00 2635
4200 IFCMDNST.LF.O)GO TO 41240 2636

!FtMRES.GT.0.OR.JUP0I.LE.01 GO TO 4210 2637
ITPmeJUPGI (MDNST)41 2635
NuPGI (MDNST)oITP 263q
IUPGI (MDNS7,ITP)nm 2640
IF(ITPGT,MUPQI) GO TO 4900 2641

C BRANCH TO 4210 FROM l'? 2642
4210 ITPvNRFSR(M) 2643

Ip(NRESR(MONST),LT.o)NRESR(MDNST)a0 2644
!TmPwNRESRfM0NST) 2645
DO 4220 NalITP 2646
IF(IRESMfMPM).Lf*0)G0 T704220 2647
ITmPaITMP,1 2645
IRESM(MoNST,ITMP)aIR!SMCM#KJ 2649

C RRANCH TO 4220 FROM 4210.03 2650
4220 CONTINUE 2651

NRF8R(MDNS7)mITMP 2652
IF(MRES.GT,0)GO TO 4240 26S53
IF(MnNST.LE.0) GO Tr 4240 26S4
ITP*NUPST CM) 26515
ITmPeNUPST(MnNST) 2656
DO 4230 Ksl.ITP 2657
IF(IUPST(M#K)sLF.0)Gn O 74230 26538
ITMPoITMP,1 2659
1UPST(MDNST,ITMP)uIUPST(I() 2660

C BRANCH TM u230 FROM 4220.06 4220.07 2681
4230 CONTINUF 2662
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NUPST(MONST)MITMP 2663
C BRANCH TO 4240 FROlM 4090.07 4200.M 266a
C 4220,02 4220.03 266S
4240o IFtM0yVLE.0) Go TO 4320 2E666

RTIO!D(NDIV).1 * 2667
IDV CNnIV)um 266A
!DIV(m.aNDIV 2669
ITP2NnivR(m)+l 2fh7o
NDIVRCM)vITP 2671
ID!VR(M,ITP)cm 2672

C v~z 2673
TFCQDIV(?pN0IV)*GE,..000l) GO TO 4260 26714
IDTV(m)vaNDIV 2675
IOBAS(NDIV)uQDIV(1,NDIV) 267h
PTIOO(NDIV)80Dyv(2tNDIV) 2677
WRIT~(t,'4250) RTIOD(Nf)IV)#,IDBAS(NDIV) 2678

'4250 FCRMAT(IIH DIVERSInNaF693pt9W TIMES DIVERSION AT 13) 2679
GO TO 4i320 2680

C BRANCH TO 4260 FROM 'j2'o.oT 2681
4260 1Fc00v:LT.c..1)) ARITE(6,'42710) CGDIV(IvNO)IV),Ivl,NPFR) 2682
4270 FORHAT(1IH DIVEHSION.1'4F80i) 2683

DO 4280 I.1,NPER 2684
ODI'V(T,NDIV)uGDIV(!,NDIV)*CSTCj(I) 269r,

C BRANCH TO 4280 FROM 4J270:01 2686
4280 ODZVSCINDIV)SQOIV(! .Nn!V) 2687

XFtIID!VFM),LEC.O) GO TO 4320 2688
WRITF6,'4290) IOIVF(MI ,NDIVF (N),IDCPT(M) DIDSi4T(Mj 2689

4290 FORMAT(27H DIVERSION FUNCTIONS IDIVF8 #12v3X6HNDIVPx#I3o3X6HTDf~PTm 2690
# I3p3XbHID3HTo#12) 2691
ITMPXND~vF(m) 2692
WRITF(6.'4300) (DFUNCI,M) ,!u1, TmP) 2693

4300 FORMAT(IIH DIVERSION 15F800) 269'4
WRITF(6,'4310) (DPARA(I#M)p.181, TMP) 2695

4310 FORMAT(ItM PARAMETER ISF8,O) 2696
C BRANCH TO 4320 FROM 4A24000 4250.01 2697
C 4280.01 2698
4320 !FCNDIvR(1),LE.0.OR.MRES.GTO) GO TO 43'40 269q

!F(MDNSTaLEsO) 0O TO 43'40 2700
ITMPBNDIVR(MDNST) 2701
ITEM~PoNDIVR(M) 2702
Do 4330 KulITEMP 2703
ITmP@ITMjP~i 270'4

c BRANCH TO 4330 FROM 41o.0' 2705
'4330 IDIVR(MDN3T, TTMP)SIDIVRCMP() 270h

NDIVR(i4rN3T)elTmP 2707
C BRANCH TO 4340 FROM 4320.00 4320.01 2708
4340 !F(mPw'R.LE.0) GO TO 4350 2709

IPWR(M).NPW'R 2710
IPRCNPWR)EM 2711

C goo ESTABLISH BASIC MONTHLY FLOw REQUIREMENTS 2712
c BRANCH TO '4350 FROM 3a0.00 2713
4350 IF 00NGT(.1)G TO 4370 271'4

vRITE(6,4360)(OMIN(IM),ImlNPER) 2719
4360 FORMAT(SH QMINbX,1'4F8.0) 2716

C BRANCH TO 4370 FROM 4350.00 2717
4370 IF COm2CM),GT.(.lfl GO TO 4~390 27104

WRITE(6,4380)(QMINP(IM),IU1,NPER) 2719
4380 FORMAT(6H 0M1N25X,1'4F8,0) 272M

C RRANCh~ TO 4390 FROM '370.00 2721
4390 IF(OMXX.GT.(o.t))GOl TU 4410 272;'

WRIT~c6,4J40)CGMX(IM),Isl.NPER) 2723
4400 FORMAT('4H QMXlX,14F8.0) 2724

C son CONVERT TO CPS AND OHTAIN ANNUAL REQUIRED FLOv, 272S
C BRANCH TO 4410 FROM 4390.00 2126
4410 DO 4420 I1NPER 2727

TmP.CSTO( I) 272A
GMX(1.,UQMX(I#M)*TMP 2729
OMIN(!,'4) *QMIN(I,M)*TMP 2730
OM!N2tl,M)N QMIN2( I M)*TMP 2731
IF(IFLnW.EQ.m)TmPR(I)mQM7N(I#M) 2732

C BRANCH TO 4420 FROM 4410.00 2733
'd420 CONTINUE 273'4
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IFCMRESLE.O)GO To 4660 2739
C ua RFSERVOIR OATA 2736

ELFv(NPLRM)v0, 2717
IF (ATMP.LT.Cu.1)) Gn TO 4430 273A
STnRA(M) a ATMP 2719
STORR(CNPER, M ,ATMP 274Mf

C BRANCH TO 4430 FROm 'J'40,03 27'jl
4J430 SToRl(m) a STORA(M) 274&2

WRIT! (6, 000) 2a
wRT(,4a TR(4) ,CE VAP(m) ,QLKG(M) ,ISRCMCM) 2m

'440 FORMATC/16H RESERVOIR DATA*//16*i INITTAL STOR sF9,0,9M CEVAP U 27'45
,F6*1,SH t2LKG *F8.0,9H 13RCi 8I'4// 27ds6
, 4X,284 * * * 3 T 0 R A G; E S * * *) 271*7
WRITF6,4450)(APERC),APH(l),Ia1,NPER) 24

4450 F0RMAT(l1X#Z8AI) 27u9
00 4460 Lcl,NL 2750

KaNL.L*1 2751
C BRANCH TO 4460 FROM 4150.01 2752

4460 WRITE(bo'1470i K, rSTnlRLUI,MfK),Im1,PER) 2753
4470 FORMAT (bH LEVEL I'4,1XI104800) 2751

WRITF(6,u'48O3CSTOR(M.K),KsiNTAB) 2755
'4480 FORMATC/SH STOR Sx.12F9eo) 2751.

WITEC6,11190)(AREACM,K),KNI,NTAB) 2757
'4490 FURMAT (5N AREA SX,j2F9,I) 2758

WPITE(6,d!bOO3(QCAP(MK),KsINTAS) 2759
4500 FORMAT (5H OCAP 5X~lF9,O) 2766

wRITF(b,11510)(FL(M,K),Kml,NTAB) Z761
4510 FORMAT(5N ELFV SX,12F9,2) 2762

IF(MPWR.,LE.0) GO TO '4660 2763
C zI. POWER DATA 2761

IPuNPWR 2761;
WRITFC6,11520) 2766

4520 FORMAT(/12H POWER DATA*) 2767
wRrTE(6,'4S30) (VLOM(fP) ,PWRMX(IR),TLW.EL CIp), DpR(IP),IPOW(IP). 2768
*EPFCY(IP) ,mPSYS#PFP4AX( IP) 2769

4530 FORHATC/118H OVLOD PWRMY TLWEL IOPR IPOk% EFFCY 2770
16Hb MPSYS PFMAX /2771

*FS.?,FS.0,FS.1 ,2IA,F8,3, I8,F8,3) 2772
WRITE (6,3000) 2773
!FCTLWeELCIP)) 4570#4;410#4570 2771

'45110 WRITE(b,44550) (QT(!PK),Kui,10) 277S
'4550 FORMATCIow FLOW 1OF9,0) 2776

WRITF(b,11560)(TL(IP.K),KUI,10) 2777
4560 FORMATC~oM TAILWATFp 1OF9,0) 2778

C BRANCH TO 4570 FROM 4530.011 2779
4570 IFCIPOW~(IP),LT.1) GOi TO '4600 2780

WRITF (6,44580) (PIPWR(IP,K),Kml, 10) 2781
4580 FORMAT (iOH MAX POWrR IOP9,O) 278?

WRITEC6,'4590)(COL(1P,K),Kn1,10) 2783
41590 FOR'4AT(10H VS 0 OR 8 1OF9,O) 2781

C BRANCH TO '4600 FROM '4570,00 2785
'4600 IF(fFFCY(IP).GT(..j GO TO '4620 2786.

WRITE (6#'4610) (EFC'CIP#K),Knl. 10) 2787
4610 FORMAT (5S4 EFCY SX,joF9o3) 2788

C BRANCH4 TO 4620 FROM 4600,00 2789
4620 IF CTPWYR.GT,0)GO TO '116SI 2790

WR!T!C6,11630)(POwR(I.IP),1U1,NPER) 2791
00 46'40 IuiNPIR 279?
IF(POIW!(T,IP).GT. ('0o01))Gf] TO 46440 2793

c BRANCH TO 4630 FROM 1620.01 27911
4630 FORMAT(5M PO)WR bX,1'4F8.2) 27953

ANDYSUNDAYS(I 3 2796
POWR(!, IP)uPOWR(IplP).PWRMXCTP)*Cu.024)*AND)YS 2797

C ARANCM TO 416410 FROM 4620.02 4620,03 279A
46440 CONTINUE 2799

C BRANCH TO 4650 FROM 4620,00 2800
4650 IFC'4PSYS.LE,0) GO To 4660 2ft01

kNRfSP(MP8YS)sNRE5P(MPSYS)+l 2A02
ITPuNRESP(MPSYS) 2801
IRF!SP(MPSVS, ITP)sm ZA01*
!SYSR CM)BMPSvS 2A09

C BRANCH TO '4660 FROM '4420.01 '4101no 2806

EXHIBIT 4 w26.s



C 4650,*00 2807
4660 !FCMDNST.GE,0) GO TO 3610 2808

00 4690 MXEI,NCPT 2809
MmICP(MX)2810

NTSENTSRV(M) 281 i
IP(NTS:LE.0)GO TO 44690 2812
00 4680 Km1,NTS 2813
!TE'4PoITSRV(M*K) 2814
ITPuNRfSR(!TEMP) 281S
DO 4670 !TsIPITP 2816
IF (IRFSP4(ITEMP, IT).EQ,m) IRFSm(ITFMP, IT)u.m 2817

CBRANCH TO 4670 FROM U660.08 2818
4670 CONTINUE 2PI19

C BRANCH TO 4680 FROM 4660.05 282M
4680 CONTINUE 2821

C BRANCH TO 4690 FROM 4660.01 4660,04 2822
4690 CONTINUE 2823

00 4710 MXEINCPT 2824
MaICpT(Mx) 2825
IF(NRESRCm).LE.0) Go TO 4710 2826
ITEMP x NRESRCM) 2827
DO 47oo KzlITEmP 2828
ITmPvIABSCIRESmMMK)) 2829
NSfRVUjTMP)aNSERV(ITmP)+l 2830
!TPXNSERV(ITmP) 2831
IF CITP.GT.KSERV) GO TO 4900 2832
ISERVCITmPITP)sI!GN(MI4E3MCM#()) 2831

CBRANCH TO 4700 FROM 46g0.04 2834
4700 CONTINUE 2835

C BRANCH TO 4710 FROM 4690.01 2836
4710 CONTINUE 2837

REWIND 2 2838
C RJR 2839

IE'iRuof 2840
IPwyRs0 2841
NGYRpo 2842
KDTm0 2841
NFLOWsO 2844
NOVYR*O 2845
NLYRNO 2846
1720 2847

C BRANCH TO 4720 FROM 4740,05 4750.01 2848
C 4760,0? 4770,02 4780.01 4790.01 2849
C 4810,02 4820.01 4830.01 4840.01 2850
C 4850,01 4860.01 2851
4720 READ(1,'4730) ICOICRO 2852
C BRANCH T0 4730 FROM 4740.02 4760,01 2853
4730 FORmAT(A2#A4,A2, 18A4) 2854

IDT*!CRDC2) 2855
IFCXF0T.EG.0)KDT@IOT 2956
00 4740 181,13 2857
IFCfo.!0,KODE(l))GO 70 4760 2858

C BRAN~CH TO 4740 FROM 4710.01 2859
4740 CONTINUlE 2860

IFCIT.LE.O)GO TO 4750 2861
WRIT! (2,4730) lCD, ICRO 2862

IF(I'.0.3)Gn TO 4870 2Ab4
GO TO 4720 2865

C SRANC 4 TO 4750 FROM 4740.01 2A66
4750 PRINT 3650, ICO,ICRO 2867

GO 70 4720 2868
C BRANCH TO 4760 FROM 4730.04 2A69
4760 TFiI.En.13)Gn TO 4870 28370

4R1TE(2,'4730)ICDICRl 2871
C IN YF EV VO) UP YS VG UL PN BP 2872

GO T0 ('4770,4790 ,4800,48?0,4830,4720.48'iO,4850,4720,47?0, 2871
c A v T I ERp 287 4

0 4720,486004870),I 2875
477M !FCI0T.EQ.XDY)GO 704 4780 2876S

KDTmu99 2877
GC Tl '4720 2A87A

.27a EXMIBIT 4



BRANCH TO 4780 FROM 770,00 2879
4780 NFLOwmNFLOW$t 2880

GO TO 720 2881
C BRANCH TO 4790 FROM 4760,02 2I82
4790 TEVYRa! 2883

O Tn 4720 2880
C BRANCH TO 4800 FROM 4760.02 2885
0800 TEVYRua- 2886

DECODE(00810#IRD(l))m 2887
0810 FORMAT (10) 2881

!EV(M)mj 2889
GO TO 4720 2890

C BRANCH TO 4820 FROM 4760,02 2 99
0820 IF(TOT,EG2KDT)NDVYRNNDVYR i 289?

GO TO 4720 2893
C BRANCH TO 0830 FROM 0760,02 2A9/
0830 IPwYRal 2A95

GO TO 07?0 2896
C BRANCH TO 4840 FROM 4760,02 2897

0800 IF(IDTEQO.DT)NQYR9NOYR1 2A98
GO TO 0720 289q

C BRANCH TO 0850 FROM 4760.02 2900
0850 IF(ICR(2),NFIBLK)NLYRmNLYR*1 2901

GO TO 4720 2902
C BRANCH TO 0860 FROM 4760,02 2903
0860 rTvIT 2904

TF(ITLT,3)G0 TC 0720 2901
C BRANCH TO 0870 FROM 074004 4760,00 2906
C 4760,02 2907
0870 IF(NPER.LE,12)GO TO 4880 2908

NFLOwaNFLOw/2 290q
NDVYRBNDVYR/Z 2910
NOYRsNQYR/2 2911

C BRANCH TO 4880 FROM 4870.00 2912
0880 ENnFILF 2 2911

REWIND 2 2910
ZEROIZE NSTOR ARRAY 2915

ITEMPmKCPT*KPER*1O 2916
DO 4890 KZu1ITEMP 2917
NTSRV(K)SO 2918

c BRANCH TO 0890 FROM 4880,03 2919
48qO CONTINUE 2920

RETURN 2921
C BRANCH TO 000 FROM 3610,05 370,M3 2922
C 3810,01 38b0,00 4000 .02 0n,05 2923
C 0200,05 0690,08 2924
0900 WRTTEC6,Q910 2925
4910 FORMAT( 1 9H DIMFN5!nN EXCEEDEO) 2926

C BRANCH TO 4920 FROM 3030.01 2927
0920 STOP 2928

EX I N r)292

EXHIBIT 0 28



SUBROlUTINE CMMP (J) 2~
0 1 mN, SI ON2031

*EvTmpCS0). InPFR(4'0) IPX 20),PGAuJ(20),PGc30,Ap?),PrTrC8) * 2932
G OMNACIO) ,QflPNB(30) ,goTMN(30),QnTmKx(4),TwqI.(?0) 2934

COW~MON/DTA6mi 293u
*KCPT,'(PWRoiKPjRSPg(RES.,(UPSTKDIVIKL KPER.,(QILKSFRvi(UPQT 291s
COHmO(N /ALPHA/ 293k
s APER(12),APR(12),!DTV(d40),IPwR(4O). 7YRl ,NP ,KRFS,Qm2UJ6), 2937
* T!TLE(b0)Pl'('w 293A
CO4MMON /RETA/ 2939

9 NYRS* YRG(10),CPT('40,8),!CPTC"0), IRFS(d0),NCPTpNPEPOUkiTTVUNIT 29'~'
COM4MON/DLTA 1, 2q'i
a CNTRLC12,SIO),GL(12IO) ,SvGI ('40).G(l2,40O ,STOPR1?,30). 29'~p
a ELEV(12,30),SYEVP(30),E vP(12,30),8YPwR(22)PlIWER(t2,2?), ?q'il
* 3YSHPC22)PSHRTP(12,?2),SYPPX(22),POWRP(12,20).3YQAtL ) ,CA(1?,LJO) 29'Je
CCMMON/DLTA2/ 294~5
* AWOVS,AREA(30, 10),CEVAP(30),CFLODCLOCLCONSTPC)OFLf26, 10), 29M6
* EFCY(50,10),EFFCY(20),EFY(20),ELCIO, I0),EVAPOC1?),HFA(?)!CnN~.5 2947
a ICSE ( 1Z,40) eIOBAS(25) , Z0ST, IIPR(20) ,IDV(25) , DVPR, TDVSP, !EvVp, 29LA
, IPER(I2),IPERAIPOMC2O) ,IPR(20),IP4N(M0) ,IPWPRTRESP(2,20), 9q
* ISMOV(25),ISHG(30),ISHR(30).ISPFRISRCH(40), ISYSR(40), 2950
* IUPST('40,18),METRCNCYCLNOAVSCI?) ,ND!VNDIVR(4)Nf)vS.(25), 29b1
I NFLW(40) ,NLNLFNPWi9SNRESMNRESP(2) ,NSN2(40) .NSHMVNSHMN(4s6) 2952
a NSHP(40),NSHPS(40),NSW4QNSHR,NSPER,NSRTP(2) ,NUPST(40) .OvLt1D(20) 2951
COMMnN/DLTA3/ 9i
* PFMAx(2O) ,PKPwR(20,10),POR(12,20),PwR(12,22),PWCQM(20), 2ME9
# 0wRS(J2,2), QCAP(10,10),QCONS(1P,#40),r)D!VC1?,?5), 295o%
, GOIVACI?,25),Q0!VRU&O),oD!V3C12,25) ,QLIKG(1J0)0mAXA(4J0,, 2957
* GMIN2(12,d4O),gMINA~l2M0)cpQ4NS(12LU0) ,IMX(12.L40) ,QO(30,8) , 295A

* GMN(0)QDTuO,),OPREP(12,U0),QT(20, 1O),Rsw-VQSwr3 2959
*RTIODC2'i)oSHDIV(12,25),8 nMY(25),SHMX(U0),SHMX2f6) ,SWPMXUJ0) p 2966

* SRT2( 12,40) ,SHRTO( 12,'60,,SPSMX(40) ,STOR(30, 16) .STOQA (30), 2961
s $TPA VCSO) tSTRSH, SYCNS'S0) PSYDV(2S) PSYDVAC(2S) fSYf)YS#SYMSP(2), 2962
a SYPR(22),SYPRFJ0),OY(40),SYGL(4S0),8YQMN(4J0) SYS'W2('46) 2963
o SYSHD(2'5),SYSHQ('O),SY~pC22) ,SYSSP(12.20).SSVS(2?),TL(20, 10)t 29*
@ TLOEL(20), 2965
* ID!V~FLIO)eNOIVF('I0),IDCPT(JO) ,IDSHTC40) .DFUNC(26*'S0).6PARA(20,J0) 2966

COMMON /BALT/ 2967
* IECONIE(8,MO),!YEAP,NRFSR(40),NSTOR(12,U0, 10),OI7(12,40), 2968
, ST0)RL( 12,40,8)eTMPP(4S0) ,TMPX( 12) 2969
COMMON /GAMM4A/ 2970

*IRESMC4O,30), IDZVRCJOv25)* IEV(40) 27
C *An START COMPUTATION FOR EACH PE:RIOD * *.*a 2977

NFLENLoNLFP1 2973
CKWu,0846O 2974
!FCMETRC.G7,O) C~i4U9,817 2975
DO 6470 I11NPIR 2976
Ncuo 2977
ANDYS a NDAYa(!) 2971
CT 8 ANDYS/SYDYS 2979
CGS a coNST.AN6YVS 2980
COO a 1./CQS 2981
CNST a *024*ANDYS 2982
IF CNPWR.LE,O) GO TO 5016 2983
DO 5000 IPUINPWR 2984s

IPX C !jmO 2985
C BRANCH TO 5000 FROM S4298is
5000 PWfRCI.IP)wPO4R(If!p) 2987

c RANCH TO 5010 F~m 5 2989
5010 FVPOw fVAPO(I)/12, 2989
C 383 SHORTAGE DECLARATION 299

IF (NSWRLE*0.OR.ISPFR*Nr.!PER(I)) GO TO SOen 2Q91
TEMPwD. 299?

DO S020 4XsI,NSMR 2991
MBISHRtMX) 29

C BRANCH4 TO 5020 FROM~ S010.*0u 299S
5020 TEmPOTFHPOSTORA(M) 2996

TMPnSTRSHaTEMP 2q97
DO S070 ,(u1,NSPER Z998
IX*ISPEReIPERA * K 2999
IF (!X;LE.0) IX8!XNPER 3600
IF(IX.0T.N0ER) !XwIXsNPER 3001

0290 EXHIBIT 4



IF i'JSNDV.LF.0) 00 TM 5040 3602
DO 5030 KX*1eNSwflV 3003
lDuISMOVCKX) 10
!D*!0IVCID) 3005
IF CIO.LY,0) I On Calf) 3m006i
QOTVS(!XvID) c QOIvcTxfZD) 3007
IF (g0IVCIXI0).LE.0..OR.TMP.LE.0.) GO TO 5030 lo
QDYV5CIXPID)u00IVC!X,!0)*C1..TMP*R8MDVI 3009
IF (O0IVS(!X.ID), .M.0) QDIVS(IX,ID).O. 3010

c BRANCH TO S030 FROM 5020,07 5021,12 3011
5030 CONTINUE 3012

C BRANCH TO 5040 FROM 50?0.06 3013
5040 IF CNSWG.LF.0) GO TO 5070 30119

00 s3O5O KX.1.NSMG 3015
MmjSNG(KX) 3016
0INSC!X*M)ut)MINA(IX,M) 3017

IF (TMP.GT.0.) OMINSCIXM) a OMINA(IX.M)*(I.oTMPaRSHQ) 3018
C BRANCH TO 5050 FROM 5040.01 3M19
5050 CONTINUE 302M

00 9060 KXsI,NSHQ 302t
Mm!SHQ(KX) 3022
IF COMINS(IXM) .LT.QMIN2(IX,#4))QMINS(IXM)UQMIN2(IXM) 32

c BRANCH4 TO 5060 FROM 5050,01 3M241
5060 CONTINUE 3025;

c BRANCH TO 5070 FROM 5020,02 5090,00 3r)26
5070 CONTINUE 3M27

C sCz RE.ENTRY FOR SfCOND APPROXIM~ATION * a * 3M28
C BmAC 10 5080 FROM 5010.02 6280.00 3029
S060 NCENC~1 Soso

00 5140 MXuINCPT 3031
malCPT(mX) 3832
ZF(NC.LE.1) OMAXA(M)*999999. 3M33
IF(NC.LE.1 )QOTMN(M)m0. 3033,1
IF (IRES(M).LL.0) Go TO 5140 3039j

C RESERVOIR EVAPnRATION ANO OUTLET CAPACITY 363r)
IF (NC.LE91) 3TRAVCMq)SSTRA(M) 3036
00 5100 ITMPEZ.10 3037
X a ITMP 3M38
IF(STRAV(M).LE.STORCM,X)) GO Tn 5130 3019

C S040
IF(STOR(M#K).GTsST0RP4.K-l)) 60 TU 5100 301

c BRANCH TO 5 flQA FROM 5060009 34
5090 X a Ko1 3M43

GO TO 5110 30o'J
c BRANCH TO 5100 FROM 5080,06 5080,10 3045
5100 CONTINUE P146
C BRANCH TO 5110 FROM 53090,01 30'iT
5110 WRITEC6,5120) M 3048
5120 FORMA! (35H STORAGE TABLE EXTRAPOLATED FOR RES 14) 3049
C BRANCH TO 5130 FROM 5080,08 3050
S130 TE14P a 0. 3051

IF CSTOR(M,K) ,GT.STOR(m,Kw1)) 3052
*TEMP a CSTRAV(M)eSTOR(MK.1 ))/(STOR(MX)USTDR(M,Kal)) 3053
ARFAV m TEMP*(AREA(M.K).AREIA(M.Kul ) )AREA CMK.1) 3059
TmPvtFVPO 3055
!F(IEV(M) .GE.1) TMPuEVP(I,M)/12. 3056
IF(MfTRC.GT,0) T4PoTmP*,012 3057
EVTP4P(M) 2 TMP*AREAV*CFVAP(M) 3058
TMPUTEMPa(GCAP(M,K).oCAP(MK.1) )*GCAP(MKel) 30S9
IF (NC .LT.3)GMAXA(M,.THP 3060
IF(C.GE,3)GMAXA(M).(QMAXA(M).TMP)*.5 3061
ELEV(IM)NTEOp*(FLCM.K).EL(MK-1) ),EL(mKwl) 3062

IFCJEQ.,ANOI.E.1 )LEVNPERM)ULEV(,M)3063
IF(!PWRCM)sLf.0)G0 Tn 5140 3069
IPvIPwRCm) 3065
IF(LFFCY(IP),GT,(.,lflGn TO 5140 3066
EFY(IP)ETEMP*CFFCYCIPaK).EFCYCIPK.1) ),EFCY(IPKUI) 3667

CBRANCH TO 5190 FROM 5080.01 S080,04 3068
C 5130.11 5130,13 3069q
5140 CONTINUE 3M70

00 9940 MX 8 1, NCR? 3071
MSICPT(MX) 307?

EX1$181T 6 030.



NRE3M.NRF3R(M) 37

C *Do DE31IOD FLOW AT CONTROL POINT 307dJ

QA1om) a QMINSC!,M) 3075;

Icst(y.M) 8 i1** 3076

C TOTAL D!vETRSICN FROM LOCAL ARFA 3077

TMPP(m~) a QA(IpM) 3078

Q0IVRCM)m0, 3079

IF (NoTVR(M),LE.0) GO TO 5230 3080

I02IOIVCM) 3081

IFCIO) S150.5210#5160 3092
515O 08D910) 3081

ITMPvID8ASCID) 308a
ITMPuIDIVCITMP) 3M85

QOIV3cTIO)ctnOIvA(ITTP)*RTIVDC!O) 3086

QDIVCII)aQDIVC!,ITP'P)*RTIOCID) 3087

QDIVACI0ID)uQD!VSC!, TO) 308JR
Go TO 5210 3089

C BRANCH TO 5160 FRI9M 514~0.10 36qo

5160 TEMP5qDIY(I#IO) 3091
IF(N C LE,lORsIDIVF(m).LF.0) GpO TO 5200 309?
ITPoutDCRT(m) 3093
IF CIOIvF Cm)u2) 5170.5180s5190 3094

5170 CALL !'JTPOL (N,ND? VF(M) ,QPREP(I , TP) ,DPARA,DFUNC, TEmP) 30913

GO TO 9200 3096

c BRANCH TO 5180 FROM 15160.03 31)97
5180 CALL INTPOL(HNDIVF (M) ,GI(I,1T8 ) DDPAQADPUNCTFMP) 3098

Gr Tn IWO 3(199

c BRANCH TO 5190 FRCOM 5160.03 3106

5190 CALL INTPUL(M,NDIVF(M) .STRAVCITP) ,DPARA,DFUNC, TEMPI 3101

C BRANCH TO 5200 FROlm 9160.01 5170.01 310?
C 5150,01 3103
5200 IF(TEmP.GT,GDIV(I, lD))TEmPu(ODIV(IID) 3104

QOIVSCI ADI)sTE'4P 3105
ODIVA(1,10)STEMP 3106

C BRANCH TO 5210 FRnM 5140.10 5150,06 3107

5210 ITUP a NDIVR(M) 310A

00 5220 Xu1. ITmP 3109

IT!mPvTOIVRCMtX) 3!10

IDsurOTv(YTfmP) 3111
IF (10:L0.0) IDuC'ID) 31 12
GD!VRCM)wG0!VR(M)*QDIVA(!, ID) 3111

C BRANCH TO 5220 FRrm 15210.01 3114

5220 CONTINUE 3115

C SEE LIMIT FLOW~ TO PIVFR BY CHANNEL CAPACITY 3116

C BRANCH TO 5230 FRnM 45100.08 3117

5230 TEMPSOMAXA(m) 3i

IF(QMX(I,M).LT.TFMP)TEPXPumX(IM) 3119

GOOMX(M)UTEMPwQLCI,m)*CCFLOIDOCLOCL) 312n

IF CGOTMX(M)9LTv0@) QUTMXCM)m0. 3121

IFtIQr!8(M)GT0)OTMX(m)sTFmP 3122
!TMPaNUPSTCM) 3123

IFCITMP.Lf.0) GO TO 5280 312u

ALUI * 3125

TempuC. 312b

Do 5250 LS1,NL 312~7

TMPSTIMP 3124
TEMP@QL(Ivh4)*CLOCLwGOIVR(N) 31 2q

IF(IRESCM).GT.0)TEMPNQL(IM)oQoIVR(M)+(STORA(M)PSTPRL CT.MNLI- 3130

EVTMP(M) )OCSQ 3131

00 52'40 Ku1,ITMP 3132
IRBZUPST(MoK) 3133

IF(IR.!tQ.0)G0 To 5240 3t1,
TMPAuoofT(IR#L) 3135

IF(TUPA.GTQOITmX(IPflTMPAUOOTMX(IR) 313h

IF(L.LF.NFL.ANC,TMPRALTel(VTM%(IR) )THPAUGCITMNCIR) 3137

IFinsG~,NMALGTNJ)TPsOM(R .13A

IFCTMPA.LT.QLK~G(IR))TMPAuQLKG(!R) 313Q
QCTCIRoL)STMPA 3a

TF'MPNTEHP*?MPA 3141l

C RANCH TO 5240 FROm 5210.14 5?30.16 319?

5245 CONTIN~UE 34

TFtL.F..P.TFMPGTfTMXC~m)) Gn ti *iP ' 314',

-1- EVO-TRIT li



IFCTEMPsGf.TmP) ALmal1. 314~5
IF(TEMPLTTMP)ALuCGOTMX(m).TMP)/(TEMPuTMP) 314~6
Go TO 521,0 Ii 'o

C BRANCH TO 5250 FROM 5230.09 S2'l0,01 3148
525 CONTINUE 3149

LmNL 3150
C BRANCH TO 5260 FROM 5240.04 ~ 315i
S26,0 IF(AL*LTO,) GO TO S280 3152

DO 5270 KeltNRE8M 3153
!RvIRESM( 'MOK) 3S
IFCIR,LT,Q0 IRu(aIR) 3151;
!F(IR,EO,M) 0O TO 5270 3156
QOTMX(IR)uQOT(IRLol 1*(1 .UAL)*QOT(IRL)*AL 3157

C BRANCH TO 5270 FROM 5260.01 5?b0,04 3158
5270 CONTINUE 3159

C BRANCH TO 5280 FROM 5230.06 S26n,no 3160
5280 IFIE(M,~0 GtO TO 5410 3161

IDwIDIVCM) 3162
TMPuO, 3t63
!P(IDGT,0)TmPmGDIvACI#ID) 31#34
GOTHN(M)*GLIKG(m)*TmP 3165

C vP. POw!R RELFASE 3t 66
TMPPRuO * 3167
IF (IPWR(M),LE.0) Go TO 5390 3168
IP a Ip~pCM) 3169
TwrL(IP)uTLwELCIP) 3170
I TEMPSO 3171
IF (TLWEL(!P)) S350.5300,5350 3172

C BRANCH TO 5290 FROM S370.08 3173
5290 !TEMPa1 311a
C BRANCH TO 5300 FROM 5280,10 3175
5300 00 5310 'XU2010 3176

IFCTMPPC4).LE.OTCIPX)) GO TO 5330 3177
IF(GTCIPPK)oLE*0) Go TO 5320 3178

C BRANCH TO 5316 FROM 5300.00 3179
5310 CONTINUE 3180

K210 3181
GO TO 5330 3182

C BRANCH TO 5320 FROM 5300,02 3181
5320 K2Kwl 3184

IFCK.EG.1) GO TO 5140 3185
C BRANCH TO 5330 FROM 5300,01 5110,02 316
5330 IF CQT(IP,M)tLE.QTCIP,Kft1)) Go To 5340 3187

TEMPs(TMPP(M)uQT(ZP#ee.1))/CGT(ZP,K).§TIP,#c-l), 3188
TWLI)T )t)T~oT~~~l*(.-TEMP) 3189
GO TO 53%0 3190

C BRANCH TO 5340 FROM 5320.01 533n.00 3191
S340 TWEL(IP~mTL(IPoK) 3t9?
C TATLwATER AS LEVIL OF DOWNSTREAM RESERVOIR + a FEET 3193
C BRANCH TO 5350 FROM S280.10 5330.03 31941
535 IF(IOPR(lP).LTe1) Go TO 5370 3195

ITmPxIDPRCIP) 3196
TEmPuTLWFLCI0) 39
IF CTFMPLT * Cj) ) TE4PvT WEL C P) 3198
IXml 3199
IF CNC.GT.1) GO TO 5360 3200
Ixelal 3201
IF (IX.Ltom) I~sNPFP 3202

C RRANCH TO 5360 FROM 5350,05 3203
5360 TwELCIP)aELEVCIX, !TmP)#,. 3204

IFmTCG.)A~;~TE(Po, 3 ?05
'v?'TEL elF) LT. TEmP, TWEL( IP)Z7E'4P 30

C BRANCH TO 5370 FROM 5350.00 3?07
5170 'EAD(IP) a ELLVCI,*M)wTWtL(1P; 3208

CPWR R*EFY(IP)*CKW*CNST 3209
TMPP(M)uPI.ER(lIP)/CePwR*HFAo(IP) )*(LKG(M) 3?10
IF(EFFCYCIP),LT,(o. TPC)PWRTl)CEYl)CST+L m 3;011
TMPPRBT'OP (H) 31
IF (0ACI@M),GEqTMPPCM)) GO TO 5390
rmAqym) a TMPP(M) 3 1M
IF(lTEa4P,EtQJ) GO To 5380321
IF CTLwEL(IP))5380,5290,5380 3?16

EXHIBIT a 032-



C BRANCH~ TO 5380 FRflM 5370.07 3717
5380 ICSE(I.4)22 + 3006 M 3219

C *Go 9ELIEASE TO REACH. FAC64 LEVELpNEGLFCTNG UPSTRFAO RELLASF 3219
C BRANCH T( 5390 FROM S2A0.06 537n00S 3?2
5390 DO S400 LBIL 1221
5400 GOCMvL) a QLCIsm).Q)DIVRCm),(STORA(m)'STOlRL(I.ML).!VTMP(PI *rsQ 122?

GOMN(MY a GOCMNL) 3?23
GOMNACI4)uOCM, ) 3221*
GOMNS(M)nQOMN(M) 322S

RANCH TO 5410 FROM 529000t 322h
j~~tGCONS(I.M)UGACIM) 3?27

IF(NPESR(M)qGT.0)GO To 54120 3228
C LIMIT DIVERSION TO RUNOFF IN AREAS wITNOUT RESERVOIRS 32

QA(IvmiuOL(I#M)w0OIVRCM) 323M
IF C§L(Im)#GEQDIVRCm)) G0 TO S9'40 3231
IF (IO0T00) Ins(-ID) 3232
IFCIO).LE.0) GO TO 5940Q 3233
TMPu0IDIVACI#10) 3234
QQIVACIID)UOL(IM)UODIVRCM),TMP 3235
OVRcm)sGDIVR(M),Q0IVA(!,ID)-TmP 3236
GA(IMiso. 3237
GO TO 5940 323FI

C am* RESERVOIRS NOT OPERATING SPECIFICALLYtIlPFRm.1 323q
C 'BRANCH TO 54120 FROM 5410:01 324n
5420 DO S440 KEI#NRESM 321*1

IRA2IRES M(M#K) 324?
IF CALtC))GO TO 5430 3243
IOPER(IRA) a 1 3244
00 TO 5440 3245

C BRANCH TO S030 FROM 9420.0? 324h
5430 IRA a nIRA 321*7

IOPERCYRA) 2 e 3249
CBRANCH TO 5440 FROM 5420:00 5420.04 3244

5440 CONTINUE 3250
C TOTAL RELEASE FOR EACH LEVEL ABOVE EAC'4 CONTROL POINT 3251

LCNSsf0L 3252
IF( ICONSGT@0)LCNSUNL.1 3253
DO S566~ KARlNRESM 32S41
!RABIRESM(MIKA) 3255
IF(IRA:LT*0) IRAU.IRA 32S6
ID810IV(IRA) 3257
NRENUPST(CIRA) 3258
00 S570 LXEINL 32S9
LGNLOLXI 3260
GO?( IRA ,L)uOCIRAPL) 3261
IF(NPWRSLEs0) GO TO 5470 3262

C USE PG FOR GOT FOR LATER SYSTEM POWER ALLOCATION 3263
00 S460 Ixml,NPwR3 326d
PGC IRA%Li IX)oGOC !RA#L) 3265
IF(I AEQ.m) Go TO 5450 326
PG( IRA.L, IX)EQOmNC IRA) 3267
IF(ISYSR(IRA).NE.IX.AND,IOPERCIRA).LT.0) GO TO 5450 3268
PGCIRA,L, ZX)xGOCIRAvL) 3269
IFCPGCTRA,L,IX).LT.QOMNCIRA) )PG(IRA,LIX)uGOMN(IRA) 327n
IFCLeNf.1) GO TO 5450 3271

C CHECK AVAILABILITY OF BUFFER STORAGF 3272
TIPGaGOMN(IRA) 3273
IF(TmpG.LT.PG(IRA,2,IX))TMPG.PGCIRA,2.IX) 32741
IFtIPwPR.LT.0) PG(IPA#L,IX) u TMPO 3275

C BRANCH TO 5450 FROM 544*0.14i 5440,16 3276
C 5440.19 3V?
5450 IP(IPwR(IRA),LE.0#OR.NRe.T.0) GO TO 5460 3278

IP 0 IPIOR(IRA) 3279
CPWR * EFYCIP) * CKW 3280

C LIMIT POWER TO MAX LOAD FACTOR 3281
TEMPNPWPMX(IP)*PFMAX(IP)/(CPWR*MEAD(IP) )4QLMGC!RA) 328?
IFCEOPWCYCIP),Lt. (-1.5) )TFMP.0"RMXCYP)*PFMAX( IP)/FFYCIP,*QLXG(IPA) 3283
IFCPG'IRAPLIX)*GT,TEMP) PG(IRA,L.TVI auEP P'

C IRA !H To !460 FROMh 5440.12 5450,00 3285
5460 CONTIN~UE 3286

C BRANCH TO 5470 FROM 5440.'It 3287
5470 IF(InpER(IRA) ,LT.0)QOT(IRAL).QOMNt IRA) 3?88

0330 EXHIBIT 4*



IF(NP.Lyt.) GO TO 5560 32A9
0O 54~90 Ksl,'JR 3290
I RwU IJST ( RA.K) )?9
IF(NP'WRS,LE.o) GO TO 54*90 3?92
0O 548o IX81,NPWRS 3;093
PG(IRAo,1)uPG(IRAL,!X)*PG(IRL,lX) 1294
lF(IPvoR(IRA).LE.O) GO To 5480 Sq

C LIMIT POWER TO MAX LOAD FACTOR 32q6
IP a IPWR(IRA) 3?97
CPwR m EFYCIP) * CKw 3298
YEMPRPWRA4XCIP)*PFMAXCIP)/(CPWR*MEAO(IP) ).QLKG(IRA) 3?99
IFeEFFCYCIP) .LT.C.1.5) )TEMP3PwRMX(IP)*PFMAX(IPI/FFYCTP),0LXGCIPAI 3300
IF(PG(IRA,LPTX),GTTFMP) PG(IRA,L,IX) a TFOP 3101

C ARANCM TO 54~80 FROM 5'i70,0S54SL70,07 3302
S4180 CONTINUE 3303

C BRANCH TO S490 FROM 54~70,02 54~70,M4' 330LL
5490 GOT(TRApL)vaOT( IRADL)+QOT(!RDL) 3301;
C Ulu FREEZE SYSTEM POWER RELEASE$S30
C BRANCH TO %SOO FROM 5L470,01 3107
5500 !PaIPwR(!RA) 310A

!F(lSySR(IPA) ,LE@..O9.IRA.!Q.N,OR,NC.En,.1.R.L.E0.NL)Gl TO 5%2nl 310w
IF(IPX(IP) .LEs0.ANt).L.LE.2)GO TO 5520 331e0
ITMPUNRESR(IRA) 3311
DO 5510 iKU1,ITmP 33t?
TRuIRESMCIRA,K) 33113

C BRANCH TO 5510 FROM 5500.04s 3315
S510 OOT(IR,L)30A(311R) 3316

GD TO 5560 3317
C BRANCH TO 5520 FROM 5500.01 5500,02 3318
5520 IF(OT(IRAL) .LT.QLK;(TRA) .ANDSIRA.NE.M)tQOT(TRADL)3GL KGCIRA) 33tw

1P(L*EG.NL) GO TO 5530 3120
IF(Qr1TCIRA,L) .LT.QOTMNCIRA),AND.L.LE,NFL)GOT(IRA.L)uGOTMN(TRA) 3321
IF(QOT(IQA,L),GT*QOTMX(IRA) )0DT(IRAL~uQOTmXCIRA) 3122
IF(OflTCIRA.L) .LT.'OnyTIRA,L41 ) )COTCRApL)UGOIT(IRAL*1) 3323
GO Tn 5560 3322M

C CONSTRAIN MINIMUM RELEASE 3325
C BRANCH TO S530 fROM 5520.01 3326
5530 TEmPUOe 3327

IF(ID.GT,0) TEMPODIVA(ItIO) 332A
TEmPsQL KG RA )wTE4P 3329
IFC(fTCIRAL) LT.TimP)QUT(IRAeL)3TEmP 3130
!FtISRCMCIRA).GT.O.AND.GOTCIRA,L).GT,GMAXA(IRA) )OOTCIHAL)3 331

OMAXA(IRA) 313?
!F(ICONS.GT.0.ANO.QOTCIRAL) ,LTOTMN(IMA))QOTCIRAL)U0OTMNCTRA) 3313
IF(IOVSP.GT.0) GO To S54'0 3334
!F(QOTMXCIRA) .LT.QOT(IRA,NL))QOTmx(IRA)SOOT(IRA,NL) 3335
GO TO 55b0 3336

C SPILL TwRU O)IVER31UN 3337
C BRANCH To 51540 FROM 5530,07 3338
5540 !FConTCIRAI4).LE.OOTMX(jRA)) Go TO 5560 3339

IDeIDIV(IRA) 31aO
IF(ID.LE.0)GO TO 5560 31'J I
TEMPvQOTCZRApL)oGOTMX( IRA) 3342l
ODlvA(l,IO~mQD!VA(I,!D),TEMP 34
QO!VRC IRA )@GDZVRCIRA j*TEmP 3344
00) 5550 LAE1,NL 33145

5550 0O(lRALA)8QOCIRApLA)j.TEmP 3346
GOYC !RAvL).QOTmX (IRA) 3307

C BRANCH TO S560 FROM 5510,01 5520,05 33'48
C S530,09 55'60,00 55'40,02 3349
5560 IF(IRA.NE.M.ANO.OOTCTRA,L) .LT.0.) GOT(IRh#L)nO. 33S0

C BRANCH TO 5570 FROM 544~0,08 3351
5570 CONTINUE 3352

C BRANCH TO 5580 FROM 544~0,03 3353
SSSO CONTINUE 3354~

IF(!RES(M),GT.0) GO TO 5610 3355
su COMPUTE GOT, NONuREB 3356

?TMPxNUPST(M) 3357
DO 5600 LXNINL 3358
L8NLuLX*l 399
OOT(MoL)sGL(IpM)*CLOCLwQDIVR(M) 3160
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Do S590 Xvj#ITMP 3361

IRsIUpST(MIK) 3362

C BRANCH TO 5590 FROM 5580.06 3363

5590 QOT(mL).OOT (M,L)+QOT(IR,L) 3364s

!F(ZOVSP*LE*0.OR&LtLT@NL) GO TO 5600 3365

TMPBGMX(IDM) 3361,

IF(TMP:G7.OMAXACM) )TMPnQMAXA(M) 336,7

IP(QOT(M#L).LE.TMP) 00 TO 5600 331,8
ID7IDV(M)3369

IF ID*Lf*0)GO TO 5600 3370

TEP8GflTD(HL)wTPP 3171

QD!VA(!,ID)mQDIVA(I0)+TEMP 3372

G0!VRtM)wQDIVR(M)+TEMP 3373

QOT(M.L )mTmP 337LJ

c BRANCH TO S600 FROM 5580.03 5590,01 3375

C S59000 5590006 3376

5600 CONTINWE 3377
CDIAGNOSTIC 3378

C BRANCH TO 5610 FROM 5580,01 3379
5610 IF (!DGSTsGT.O 3WRITF (6,5620) 3380

* M,IPQA(IvM), (QOT(MN)pNsj#NL) 3181

C BRANCH TO 5620 FROM 5610,00 338?

S620 FORMAT (SM MallSH 1u33,H GAUFB.0,7m noTSIoFe.0) 3383

C DIVERSION SHORTAGE 3384
IF(IDrV(m),LE,0) GO TO 5650 3385

TMPs§oT(MD 1)oQLKGCM) 3386

IF(IDVPR.LE.ul)TmPUQOT(m.2)-GL~o(M) 3387

IF(Tmp.GLE.0) GO TO 5650 33188

TEmPsTA4P 3389

IDRIDxVVM) 3390

?F(TEmP.GT.ODIVA(IID))TEMPSQDIVA(I,ID) 3391

GDIVACI#ID)mQD!VA(I,!D)wTEMP 3392
IF(URES(M).LE,0) GO TO S630 3393

GOMNACM)nQOMNA (M)eTEMP 3394
OOM NB(M)*G DM NB (M)+M 339

IF(QON(m).LT.QOMNB(M))QOMN(M)UQOIMNB(M) 3391,

c BRANCH TO 5630 FROM 5620.09 3397

5630 DO 5640 LUINL 3398
Q0T(m.L)x00T(mvL)*TEMP 339q
IFIEC)G,)0mLROML+~P30

C BRANCH TO S640 FROM 5630.00 3401I

56140 CONTINUE 1402
IFCOO)TC4,1).LT.0.)QOT(m,l)s0. 31403

GD! VR(M)mQDXVRCM)*TEMP 3'4011

IFC(OTMX(M).GT.QOT(m,1))GOTmX(m)UQOT(m,1) 31409

C sKs LOCATE LEVEL FOR DESIRED RELEASE 31406

C BRANCH TO 5650 FROM 5620.01 5620.04 31407

5650 Temp NGA(I 1 ) 31408

IFCP0 3'409

00 5670 L nh,NL 31

IF (TFMP *LY.QCT(m,L)) GO TO 5670 34 11

IF (L.GT.1) GO TO 5660 31412
AL 0 1.1413
GO TO 5690 341I '

C PRANCH TO S660 FROM 5650.04 314is

5660 TmP * Lot 31416

AL s (TEMP .Q0T(ML.1))/CQOT(M,L).QOT(MLw1))+Tmp 31417

GO TO 5680 31418

C BRANCH TO 5670 FROM 5650.02 5690.03 31419

5670 CONTINUIE 31420

AL 0 NL 31421

C BRANCH TO 5680 FROM 5660.02 3A422

5680 IF CAL;GE.2.) Go To 5720 31421

C SH0RTAGE IN BOTTOM BUFFER ZONE 314214

C ARANCH TO 5690 FROM 5650.06 31425

5690 TMP a OM!N2(loM) 3LI26

ZFCIPO#PR.GT.C'1 ).AND.TMPPR.GT.TMP)TMPUTMPPR 31427

IF (§OTCMp2) *GE, OOT(M,l)) GO TO 5700 31428

AL 9 CT,4PQOT(M,1))/(QfT(mp2)@OT(m,1))*1. 31429

IF (AigI.) 5700,5850,5710 3130

C BRANCH TO 5100 FROM R690,O2 31431

5700 ALs 1. 33

0350 FXHIBIT LI



Go TO 5o50 34533
C BRANCH TO 5710 FROM S690,04 3434

5710 IF CALGT.2,) ALul. 34535
GO To 5650 3e636

C BRANCH TO 5720 FROM 5680,00 34537
S720 ITP.NFL 3038

Tmps!TP 34539
IF CAL.Lf,TMP) GO To 5850 34450

C oLs FLOOD RELEASES aa***a*aa*aaaa*a * 344tj
IF~al3442

GO TO S850 345o3
C RRANCH TO 5730 FROM 5910401 34145
5730 TEoPsO. 3445

!TPmNFL 345a6
IF (IRESC'4),LE*O) TfMPsCFLODeCLOCL 3447
ympsom~(!,m) 34458
IF(TMP.GT.GmAXA(m) )ymp*gMAXA CM) 3449
T1MPwTPwPuL(Im)*TFmP 345t,
TMP s 0, 3451
LmNL 34552
IF(Q(OTCM,NL).GT,TE4P) GO TO 5770 3453

C MINOR FLOOD CONTROL RELEASES. TMP8O, 3054
Lm!TP.1 3055
IF (OOT(MDITP).LT.TEmPOR.OOTCMNL).GE.GOT(M,ITP)) GO TO 5760 34556

C FULL FLOOD CONTROL RELEASES 34j57
ITPa!TP,1 34558
DO 57460 LSITP,NL 35
IF(TFMPGE.OOT(MDL)) GO TO 5750 34560

C BRANCH TO 57450 FROM 5730,12 34561
57450 CONTINUJE 3456?

LWNL 3463
C BRANCH TO 5750 FROM 5730,13 34564
5750 TMPwd, 34565

TMP~sQ0T(M#L)mGOT(M#Le1 . 3466
IF(TMPG,LT.0.) YMP(YEMPuQOTCM,Lol) )/TMPG 34567

C FLOOD CONTROL RELEASIS 0 BALANCE I%!TH UPSTREAM RESERVOIRS 34568
C BRANCH TO 5760 FROM 5730.10 34569
3760 IF (TMP LT.0S,) TmPoo. 34570

IF (TMP.L[.I.) GO To 5780 34571
C BRANCH TO 5770 FROM 5130.08 34572

5770 yMP a to 34573
C BRANCH TO 5780 FROM 5780.01 3474
5780 ALULa1 3075

AL a AL+TMP 3476
DO 58450 (31, NRESM 34577
IRaIRESmM#MK) 3478
IF CIR.LE.0) IRUCI1R) 34579
TEMPUOT(IR,L.)*(1..-TMP),QOT(IRL*TMP 34586
TmPAwTEMP 34581
ITMPENUPST(ZR) 3482
IFCITMP.LE.O) GO TO S800 34583
DO 5790 ITPaiITmP 3484
IRAGIWPST(IR, IYP) 3485

C BRANCH TO 5790 FROM 5780,09 34586
5790 TMPAsTMPAQA(IpIRA) 31j87

C BRANCH TO 5800 FROM 57M0,08 34588
5800 IF(IP.EG.M) GO TO 5810 3c89

If CnA(IIR)qG[,TEMP,) GO TO 5810 3490
IF CQA(IIP).GE.?EMP.) GO TO 5820 3091

C BRANCH TO 5810 FROM 5800.00 5800,01 3492
5810 ICSE(I#IR) m3,100.u 3495

OA(I.IR) X TEMP 39
C BRANCH TO 5820 FROM 5800,02 34j95
5820 !FCOCONSCI, ZR) .GT.TEMP)QCONS(Z. IR)aTEmP 34596

GUMN(IR)oTMPA 34597
IFC(r)MN(IR .GT.3OmNACIR) )QOMN(IR)UGOMNA CIR) 3498
IF (OMN(IR).LTGOMNR IR))GOIMN(IR)n0OMN8(TR) 349q
rFcQOlTMNcQ) ,GTTEAP7OTMNCIR3RTEMP 31500)

C DIAGNOSTIC 3501
IFUDnGST.GT,O)WRITE(6,5830) 31502

C * IP,IOA(IIR)DAL. COOT(IRN).Nul,NL),QOTMN(IR),QOTMX(IQ) 31503
C RANCM TO 5830 FPOM 58?0.05 5906.60 3404
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5836 FORMAT (4IH IRa!3#5iM !m33,61 GAuFB.Opb ALOF6.3, 390;
TM OCT. 1OF8.O) 3506
c BRANCH Tr 58'J0 FROM 57A0.02 1907

5840 CO'NTINuE 350A
GO TOl 5920 350C.

C ms CONSERVATION RELEASES B ALANCE *AT L'FSTREAm RFSFRVOIRS * 39.1n
C FIRANCH TO 5850 FROM Sb90;04 57nO.fll 3511
C 5710.01 5720.02 S720*flM 3512
5850 DO S910 KxjpNRESM 39 11

!R a TRESM(mK) 35141

L 2 AL 3516
TMP2L 3517
TMP a AL.TmP 351A
TEk PnQOTCIR.L) 34i1q
IFCL.LT.NL)TEmPGO0TCTRL)*( I .TMP),OO)T(IR.L+1 )*TmP 3520
IFCTEmp.L7000TMN(IR)) GO To 5880 32
GASUMnO * 3522
!F(NUPSTCIR).LE.0) GO TO 5870 3S23
ITMPONLJPST(CIR) 3S24
DO Sabo !!PUjITm4P 3525
IRARUuPSTC TR. ITP) 3526

C BRANCH TO 5860 FROM 5850.12 3527
5860 GASUMv(§ASUM+OA(I#IWA 3528

C ARANCH TO 5870 FROM 5850.10 3529
5870 GOMN(!R)nTEMPOGASUM 3530

GOTMN( !RjwTEmP 3531
C BRANCH TO 5980 FROM 9850.08 3532
5880 IP(IFc.GT*0) Gn TO 5910 3533

IF(IR.E0.M) GO TO 5890 3S34
IF (QA!.#IR)sGE.TEMP,1) GO TO 5890 353q
IF (GA CI*4)fGETEmPw.1) GO TO 5900 3536

C BRANCH TO 5890 FRnM S880;01 5880.n2 3537
5890 !CSE0!aR) a IC3E(!,m) 3538

OACI.IR) a TEmP 3539
GCONS ( I,IR ) TEMP 3540

CDIAGNOSTIC 3541
C BRANCH TO 5900 FROM 13680.03 3542

5900 IF(IOGSTGT*0)WRITEC6pS830) 3543
* R.!,OA(!,IR)oAL, (OOT(!RN)NNuINL),OOTMN(!R),DOTMXC!R) 3134U

C BRANCH TO 5910 FROM S830:00 5880.00 3545
5910 CONT!P~qE 3546

!P(I~c.GT*0) Go TO 5730 35117
C BRANCH TO 5920 FROM 58a0.01 3548
5920 IF(NUPSTCM),LE.01 0R,IRES(M)*GT.0) GO Tn 5940 3549

GASUM. 3550
TMPONUPST(M) 3S51

DO 9930 !TP3lTTMP 3552
!RA*IUPSTCMt TYP) 3553
GASUM.G)ASUm+QA (I#*IRA$ 3554

C BRANCH TO b930 FROM 3920:03 35s5
5930 CONTINYE 3557

GA(I,m~s0L(!,m).0DIVR(m)+QASUm 35

IF(QAUl,m).GF.0.,OR.!DIV(M).LE,0) GO TO 5940 3558
C DIVERSION SHORTAGE 3559

I0UID!V(m) 3560
ODIVA(T,!D)aQO!VA(I,!D)aOQACIM) 356t
GD!VRCM)UQOIVRCM)+QAU ,M) 3562
GAw, ,I,~O 3561
QCONSCIM)uO. 3564

C DO LOOP STARTS AT 5140*1 3503
C BRANCH TO 5940 FROM 151001 5410.03 3%66
C 5410,05 5'i10,10 S920.00 5930.02 35b7
5940 CONTINUE 3568

C SNu COMPUTE FLOWS AND STORAGES$ 3569
DO b100 mxsI,NCPT 3570
Me ICPTCMX) 3571
GPREP(ToM)mGL(!,M) 3572
01(leM) 8 QL(!.M)wGDIVR(M) 3573
TEMP * 0. 3174
I20n[Or(m) 3S75
IF (ID) 5950,597005960 347 6
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5950 !D@(wIfl) 31;77
CRRAN~CH To 5960 FRO4 S94&0.07 31578

S960 Ql(Ir0)wICIm)+GD7VA(I, ID) 3IS79

TEMP a OOIVAI*I0) 3218m

C BRANCH TO 5910 FRnm S59u07 3581

5970 IF (NUPST(M).LE.6) rtO TO 5990 359?

Nks NUPST(M) 3581

On 5980 xU,NR 39

IR a !UPST(M,K) 358S

()PRFP(I.M) a 0PREpQy,M)+GPREPCID IP) 3586

CBRANCH TO 5960 FROM S970,0? 31587

5980 QICZ.m) s 2 IM*g(,R 358A

IF(IE5'4.L. G A(Tpm)sGQI#IM)PTEMP 3589

C BRANCH T0 5990 FROM 5970.00 35390
5990 IF CIRES(m).LE.0) Gn TO 6100 191

STfORA(l *N) a STORA(14).EVTmP(M)+(0 (I,m)oGA(I ,M).TE.MP)*CQS 3592

C ELIMINATE POSSIBLE NEGATIVE STORAGfS 35193

IF (5TOR(IvM),GT(m.1)) GO TO 6000 319 9 I

EVTmP(m)sEVTmPCM)+STnRBCIPM) 3592i

STORSCItm) a 0. 3596
B RANCH TO b600 FROM 5990,02 3597

6000 STRAV(M4) a (STOlRA(m)#STORBCIM))*.5 3598

00 6616 ITmP*2p10 35399

KaI7kMP 3599,1

IF (STOR8CIem),LfSTOlRCM#K)) GOl TO b020 3600

IF(STOR(MvK).GT.$TOlR(mpK.1)) GO TO06010 3600.1
Kaxel3600,2

GO TO 6020 3600.3

C BRANCH TO 6010 FROM 6000.01 3601

4,010 CONTINUE 3602

K 0 10 3603

CBRANCH TO 6020 FROm 6000.02 3604i

6020 TEMP a 0. 3605

jF(STOR(MpK)*GTSTOR(M#g(.1)) 3606

TEMP 6 (8TORB1(IDM).SOR(MKIU))/CSTORMD)5TOR(MKol)) 
3607

FLEV(Iom) 8 EL(MKul,*1.TEmP)ELMDK)TEmP 3609f
IF CIPWR(M),LEs07 GO TO 6100 10

?Pw!PMRCM) 3610

POwRP(IIP)@Pv~RmX(IP)*tJVLOD(IP) 3611

TF(IPOWCIP)Ql)b600,6o3ofb
6 oo 3612

6030 00 6040 Kx2,10 3613

IF (STRAV(m).LE.CQOEL(!P#K)) 0O TO 6050 361'J

C BRANCH TO 60'J0 FROM 6030.00 3615

6040 CONTINUE 3616

Kato )617

C BRANCH TO 6050 FROM 6030.01 3618

6050 TEMPOO 3619

IF (CQOFL(IP,K).GTC0OEL(IP,Ku1)) 3620

.TEMPu(STRAVCm)CQOEL(PK.1) )/CQOEL(IPK)UCOELCPKI)) 3621

GO TO1 6090 3622

C BRANCH TO 6060 F -IM 6020,07 3623

6060 no 6070 Ka?#10 3624~

IF (QA(?,M)*LE.CGOEL(!P,9)) GO TO 6080 3625

C BRANCH TO 6070 FROM 6060,00 3626

6070 CONTINUE 3627

Kato 3628

C BRANCH TO 6080 FROM 6060.01 3629

6680 TE"PsO. 3630

IF (CCIEL(IP.K).GT.cf3OELCI~po1)) 3631

.TfmPu(GA(!,m)-CQOFL(IPKUI ))/CCQOELCPK)OC0OELIPK.1)) 3632
B RANCH TO 6090 FROM 6050.03 3633

6090 POWRP(!, IP)uPKPWRI(!p,(o)*(1.TEmP)PPMR(!PK)TYEMP 1634~

C $RANCH TO 6106 FROM 5940,01 5990,60 36353

C 6020,04 6020,07 3636

6100 CONTINUE 3637

C 802 ALLOCATE CONSEFRVATIOIN RELEASES TO UPSTREAM RESERVOIRS 3638

DO 6130 Mxwl#NCPT 3639
JTMP 8 NCPToMX$1 3640

msICPT C TmP) 3641

fF(gCOAJ5(Z*M~,GT OA(f~m)) QCON(?vM)wGA CIpM) 3b42

IF (NUPS(m)*LE*0) Go To 6130 36L43

NRaNUPSTCm) 1644

tX~jS? * 380



*epl 36L4S
IF (IR 13e4)*LI,01 TEmPwCLOCL 3646
QAXNO * 3647

DO 6110 xaINR 36d49
IRMIUPST(M#K) 3650
OAXnf)AXOA (ID IR) 3651

C BRANCH TO 6110 FRnM 6100.11 365p
6110 QCxuoCX*QCOCNS(IIR) 3653

If (QAX.LE.QCX) GO TO 6130 365iJ
TMPa(tGCON8CIM)eGOTVRCM).OL( IM2OTFMP.OCX)/(GAX.OCX) 35
IF (Tmp.LE,0,) Gn TO 6130 3656
IF (TmP.GT.1.) Tmral. 65
00 biaO K31,NR 3658
IRmIUPST(M,K) 3659

CBRANCH TO 6120 FROM 6110.05 3660
6120 QCnNB(!, IR)moCnNSCIIR).(GA(I, IR).QCONS(!, IR))*TMP 1661

cBR~ANCH TO 6130 FROM 6160:01 6100.o5 3662
C 0110.01 6110,03 3663

6130 CONTINUE 3665l
IF (NPWRLEO) GO TO 6150 3665

C COMPUTE POWER 3667
DO 61L40 IPNI#NPWR 3667
m a IPR(IP) 16

CPWRFFY(IP)*CKW 3670
TEMPmQG)K,M).00000000 367

IF (lAtI.M),LT.TEMP) GA(Itm)UTfmP 37
PUWER(y,YP)UCPwR*HFADCIP)* GA(l,M~aGLKG(m)) 3672

C USE Kw/CFS TABLF 3673
IF(EFFCY(IP).LT. (..5) )PO'ERCI, IP)u(QA(Im).gLKG(m) )*EFYfIP) 3674a
TmPPe!P)sPOOFRCI, IP)w.1 3675

IFCIPOW(?P)oLE.0) GO TO 614i0 3676
IF(POw1R(I#IP) .GTPOWRP(I,!P2 ) POWER(IIP)mPOMRPU.!IP) 3677

C BRANCH TO 61MG FROM 6130.02 6130.10 3678
6140O PCwER(?, IP)wPO.WER(I, IP)*CNST 3679

C BRANCH TO 6150 FROM 6130.01 3600
6150 IF(NP..QS.LE.0.OR.NCGLNCYCL) GOn Tn 6280 3681

C up* DISTRIBUTE SYSTEM POOER s* 3682
00 6270 IXB1,NPWvRS 3661
ITEmPeNRESP (Ix) 368aJ
TMPR3.PwRSC(1,1X) 3685
DO 6166 L 8 1,NL 3686

6166 PGT(L~v0, 3687
PGAUT. 3688
PwERTs. 3689
POWRTuO * 3690
DO 6l9M Kml,ITEmP 3691
MNIME30(IX,K) 369?
IPsIPWR (m) 3693
0GAU(,(~.POWFR(j, !P) 569U
TMPUPOWRP( I,,IP)*CNST 3695
TLMPnPWiRMX (IP ,PFMAX CIP )*CNST 3696
IF(TmP:GTTEMP)TmPuTEmP 3697
I F(PG t U CK) * 0ToTM P)PG A U(K aTM 3698
IF(Nf.10,1) PWER(I. IP)oPGAU(X) 3699
IF(PWERUTIP).LT.PflAR(I,!P))PoFR(e IP)NPO*WRCT,TP, 3706

C SEARCH FOR LEVEL TO DFVELOP SYST[M POWER 3701
D0 62A6 LwINL 3702
l~mPUPOwERIIPJ*CPG(MLIX)WQLK,(m) )/C(JA(Im)Q1M9,(M)) 3701
IF (TEmP.GT.TMP)TFMPUTMP 3704i
ITP02 370r%
IF(IPwPq.GT.0) ITRwl 3706
IF(L.LF.ITP) GO TO 6170 3707
TMPAUpGCM, ITPD!X) 3709
IF(TMPA.GT.POmR(I,IP)) T m PAPOWR(I, IP) 3709
IF(CTEMP.LT. TNPA) TEmPxTMPA 3716

c R~ANCH TO 6170 FROM~ 6160.19 3711
6170 0GCm.L.IX)aTfmP 371;-

PGT(L,.PGT(L)+TEmP 3711
c BRANC04 TV' 6180 FRMM 6160.1'* 371a

6186 CONTINUF 371s
0WiE9TmPwFRT#PmE9(I ,IP) 3716

0190 EXHIBIT a



POWRTOPOWRT+POWR( I. IP 3717I
C RRANC*4 TO~ 6190 FROM 6160.04~ 3718

6190 POAUTOPGAU7,PGAUCK() 370~
*rpo 3720

00 6200 Ls?,NL 3721
IF(TMPR3,LT.PGTCL)) 00 TO 6200 3722
!F(PGT (L) .LT.PGT(L.1)) TEmPu(TMPRS.PGT(L) )/CPGT(L.1 ).PG7(L)) 3723
rF(TFMP~..1)TEmPu1 * 3724J
GO TO 6210 3725

C BRANCH TO 6200 FROM 619C,02 6190,03 3726
6200 CONTINUE 3727

LxNL 372A
C son ASSIGN SYSTEM PO"FR 3729
c @RANCH TO 6210 FROM 6190.06 3730
6210 POERT40, 1731

0O 6220 Xxu1TE7MP 3732
MoTIFSPUXK) 3733
7PSIPMRCPM) 3734

PwR~gu0RTPWERC 1. P) 3736
!PX(I0lul 3737
!7CPw'ER(,1P).LT.TOPP(TP))IPX(IX)u0 3738

BRANCH TO 6220 FROM 6210,01 173q
6220 C 0 NT INtJE 374~0

!FPERTGT(TmP4Su.01),ANDpPFRT.L7,(TMPRS,01)) GO TO 6270 3741
1'MP400. 37412

T~mP=0. 3744

00 6230 KuI,TTEMP 3745
maTRFSP(IXPK 374~6
ZPEIPMRCP4) 37'47
TMPAsTmPA+SWRMXIP*PFMAX(1P)*CNST 3748
7mPoTMPPOWR(I ,zP) 374q

C BRANCH TO 6230 FROM 6220,05 3750
6230 TEmPwTEMP+PWER(!ID1P 3751

IF(TEMP.GE.PWR3C1.!K1) GO TO 6250 375?
TMPaCP.WRS(IIX).TEMP)/(TMPA.TLMP) 3753
:F (TMP GT.,, TmPu l* 3754
DO 62'40 Ka1,I7E4P 3755S
MMU!RSP(IX.K) 3756

lps~pp~m)3757
Pkw!RCI, IP).P*RmX(!P)*PFMAXIP)*CNS*TMPPERC(II)*(1 .*TmP) 3758
IPY( IP~sl 375q
yF(PwER(!IOP),LTT MPPCyP))IPXCIX)u0 3760

BRANCH4 TO 6240 FROM' 6230,04 376t
6200 CONTINUE 3'62

G0 TO 6270 3763
C BRANCH TO 6250 FROM 62.%0,01 3764
6250 TMPmCPWR8CI, TTM4P/(TEMPw'MP1 3761;

TFCTMP.LT.0. )TMP* 0 . 3766
00 6260 xm1,rTfwP 3767
MUIRESP(IX#K' 3769
rpsPWR(M) 3769
PmER(I, IP).PwER(IIP1*TMPPOWR(IIP)*(1..TMPI 1770

IFPwER(!,TP).LT.TMPP(IP))IPX(IX)mO 377P
C BRANCH TO 6260 FROM 6250,02 3771
6260 CONTTNOE 3774

C BRANCH TO 6270 FROM 6150.01 6220,01 3774i
C 62'40,01 3776
6270 CONTINUE 3777

C BRANCH BACX ~FOR S!CO)NO APPRnXIMATION * **a * 1778
C BRANCH~ TO 6280 rQR0M 6150,00 3779
6280 IF (NC.LTONCYCL) GO TO 5080 3780

C *Ps COM4QUTF POwFP# SHORTAGES AND ANNUAL SUMS 3781
IF (NPshR*L1,O) GO TO 6340 378?
Mits' 3781
TPF IPWX*.GT,O) CTX2CT 3784
7F(NPWPS,6EO3 GO To) 6300 37843
00 6290 IXul.NPwRS 3786

6290 TMPP(IX)vo* 3787
C RRANCH4 TO 6300 FROM 62A800 37811

!XWIRIT 4~.0



6100 Do 6110 !Pal Np"dR 3789

MEIPR(.IP) 379M

7EMPmPWRwX( P)*OVLOD(CIP)*CNJST 3791

IFP)F(,PTTMI(AklI~TM 37q?
SY~oRCIP) a SYPNR(IP)+PUwER( ItP)*CTX 3791~
SYPRClp) a SYPRC!P)+Powk(I, !P)*CTX 3744i

SYSP(!0)Usysp(!p),PA!RCI,IP)eCTX 37915
SHRTP(y, IP) a POWRCI, IP)-PO*FR(JII) 3179h
SYSSP(y,TP).PwFR(IIP)-P1wER(IIP) 3797

ZF(5V3SP(IIP).LT.O,)SYSSPIIP)lO, 3798
IF(SYSSP(IIP).GT..01)NSWPS(M)xNSHPS(M),1 3799

IF(SYSSP(I, IP) .GTSPSMX(m))SPSMX(P)USYSSP(itip) 3800
IFCSMRTP(I.IP).GT.1.)SMEPCM)I N3MP(M)#I 301~
IF(S-4R7PCII!) ,G7.SMPMX(M)) SHPMX(M)NSH.RTPCI, IP) 380?

IF CSHiRTP(I, TP) LT.0*) SHRTP(1, IP)ao. 3A0O3
IXRISYSR(m) 38014
IF(IX.LE.0)GO TO 6310 380S
TMPP(TYxTmPP(IX)+SHRTP(I,!P) 3806
sysysc!P).sysys(ip).sysspUirp).CTX 3807

C BRANCH TO b310 FROM 6300:00 6300.16 3808
6310 SYSMP(IP) a 3SSP(!P)+S'.PTP(It!p)*CTX 31k09q

IF (NPwRS.LE.0) GO TO 63o0 381mf
DO 633n IXUI,NPWPS 3811
mXaKP.#R*IX 3812

PclwfqU. Mx)*o0 3813
PkfwCIMx)v0. 3814~

I 7EMPuNRFSP CIX) 3815
DO 6320 Ka1.!TFMP 381h
MEIRFSP(IXPK) 3817

IPRIPWR ~m) 3818

7EmPmPOoFRCI DIP) 3819

PCWER ~!,MX I PO~itR CI MX) +TEMp 38 20
ATMPwPmX(IP)*PFMAX(IP)*CNST 3821
IF(T!MP.GT.ATmP) TEmPsATmP 3822
PwFR(1,C).X)mPwER (IgmX ) TEMP 3823

C BRANCH TO 6320 FRO~m 6310:07 382,j
6320 CON TI NuE 382S

SPM)XSS PRcmx)POERImX)*CTX 3826
SYPRC.mx)usYPR(MX),PRSClII)*CTX 3827
SmRTPC! ,MX)sPWR5( I.IX)PMERCI.mX) 3828
IFCSHRTP(I.MX) .LT.TMPPCIX))SHR7P(ImX)UTmPPC!X) 3829
SYSPCMX)$SY3P(MX).PwNERCI,MX)oC7X 3830
IFCS'4RTPCIMX) .LT.0.) SHRTPCIpmx)no. 3831
IPC8NRTPCI,MX).GT,1 .)NSRTPCIX)UNSRTPCIX),1 3832

IF(SWRTPeIMX) *GT,SYMSP(IX) )SYmSP(IX)uSHRTP(I,MXI 3833
SYSH.PCMX)SYSPMX),SmRTPCTMX)*CTX 3834

C BRANCH TO 6330 FROM 6310.0?p 383S
6330 CONTINUE 3836

C ass FLOO AND STORAGE SUMMARY 3837

C BRANCH TO 6340 FROlM 6280.01 o 6310.01 3838
6340 DC 64~50 MXoiNCPT 3839

me 1CPT(MX) 389J0

IF (rRfSC(M),LE.0) GO TO #j430 38'41

EVPCI.M)NEVYMP(M) 389J2
SYEVPCm) a SYEVPCm),EVPCI,m) 384J3

S7ORA(M) a STORB(I#M) 38441
TMPSI * 3A45
I TP8NFL 38416

TMPGBSTORL (I*OM1 ) 384~7

71'4PaSTORLCI 9 M1 ITP).7MPG 3848
18 CTfmP.LE.0,) GO TO 639n 38'i9
TMPms3TOjRA(M)wTmPG)/TE4P 3850
IFCTmpe.7) 6350,6350,6380 385 1

6350 IP(Tmp*07..M) Go 7O 6370 3852

IP(TUp.GT.01) GO TO 6360 3853
NSTOQCIm,10)sNSTORCIfM,10)+t 3A54s
GC TO rl6410 385S

c BRANCH TO 6360 FROM 6350.01 3856

6360 IF (TmP LF. .2) N8'CR( T*M#9)sNSTOR(I ,M~q)*1 A5
IF CTm,.GT. .Z) N3TORCIMp8)2NSTOR(IpM#8)+l 3858

00 TO &10 3859q
B RANCH4 TO b370 FROm 635;0. 00 3860

*'a 1 *EXHIBIIT 'a



6370 IF(TMPLE..6) NSTOR(I.m,7)m%STORCI ,mf,7+ 3m6 I
IFe7TP,T,.b) NSTORtT ,Mjb)*N.TflR(I ,m~b),1 062

GO TOi halo0 3S6
C RANCm TO 638m FQrA* 63400&12 31q6a

6380 IUCT 4 P.GT..9) GC TO 6390 lAbS
IF(CTMP.LE..g) %78.,JNTl(M5)130ke6
!F(TmP.G1. .83 N37OR(1.,0f)cN8TnR(IvmM)#1 3A67
GOl !fl halo06

C BRANCH TO 6390 FRO . 6340,10 638n,00 3A64
b390 TFCTOP.GT,.99) Go To 640t 397M

IF(T'4P.Lki. 9S) NSTnR(I ,m,3)XNST0R(Tmf3)+1 3 87 1
IF(Tm4P.G7. .95) N$TflR(I#M#2)SNSTOR(T#M,2)+1 3A72
GO TO 6410 3A73

C RRANCH TO 6400 FROM 6390.00 3A74
6400 \SfR1~ )SOr.4 )13875

C RANCH4 70 6410 FROM b350.03 6360.02 3876
C 6370s02 6180,05 63903 3877
6410 CNTRL(!,m)cNt. 3879

AT&4PeSTORA CM) 3879
on 6420 LU2,NL 3A80
TEqPm3TnPL(I ,mvL) 3A8
TMPESTORL(r t.ML.1) 3882
IFCA7mPGT.T!mP+*I)Gn To 6420 3A83
CNTQLCIm) a Lot 3884
IF(TEmP.LE.TmP)GO 7(7 6430 3AS5
AL a Lot 38896
CNTRL(1,m)uAL4.(ATMPuTMAP)/(TEmPuTmP) 3A87
GO TO 6430 3888

B RANCH TO 6420 FROM 6410,02 6410,O5 3889
6420 CONTINUE 3Aq90

c PRANCH TO 6430 FROM 6340.02 6410,07 3891
r 6 a 10 ,1I0 3892
6430 SMRTn(T.m) *GMINA(! .M).OA(I,M) 3893

IF (SHRTQC,m),LT.. SHRT0(!,m~v0. 3894
IF(WRTQ~lIM)*GT,,OtjNSHMNCM)sNSHMN(M)41 389s
IF(SHRTQ(Im) ,GT.SN4x(m) )SWMX(M)45*4RTQ(1.m) 3896
IFCQm2Cm).LE,O..AND.gm2Cm).GT. Cw5) )GO TO 6440 3897
SNRT2(!,m)sQmIN2tI,m)oQA(J,m) 3A88
IF (8HRT2CTeM) ,LT,0.) SHRT2(!,M)e00 389q
IFCSHRT2CI,m),GT..01)NSH2(M)uNSH2(M),1 A900
IF(SHRT2CIM) .GT.SMmx2(m) )SHMX2(M)USH.RT2CIM) 3901
SYSHCm)SYS2(m)+SHRT2(1#m)*CT 390?

C BRANCH4 TO 6040 FROm 6u30.00 3903
644t~ SynLCm) s SYGL(m)+nL(ISM)*CT 3900

SYPRF(M) a SYPRE(M)+(;PRfPC!,m)*CT 390!
Svn!Cm) a SYO!(m)+0rCIM)*CT 3906
3Yr)mN(m) a SYOMN4)0M7N2C!,m)*CT 3907
8vQC'4) 8 SVQ(M)+QM!NA(1,m)*CT 390A
SYCNS(M) a SYCNS(M)*OCONS(ItM).CY 3909
SYGA(M) a SY9ACP4),r2A(!M)*CT 3910
i'3P40e') 2 SVSHG(4)+SHQTQCIpm)*CT 3911

c FIRANCH TO 64150 FROM 6340.00 3912
6450 CONTINUE 3913

IF (NDrV.Lf.0) GO TO 6470 3910
Do 6460 YDwl,NOIv 3915
ShDIV(!,!D)8O. 3916
SYnVCI)USYOV(r0)+QDTrV(IOl)*CT 3917
SYOVA(ID)USY0VA(!D),OD!VAC!,ID)*CT 3918
IFCRT!Of(IDj).LT.0.)Gn O 76060 3919
SHDIV(!. IO a 1)OIV(y. D)wQDZVACI, ID) 392t
IF (SMDIV(I,!D) .LT,..) SHO!VCI, Ii))8O, 3921
MUIDV (ID) 3922
YFCIDSwTCm).GT.0) 3HD!V(I, ID)sO. 3923
IFCSHDIVC,l0).GT,.01)NDVS(!D)sNDV8SH(!D),1 3924
IF(SNO0Iv(I, In) ,G7 SNDmX(ID) )SHDMX(ID)mSMIV(T, ID) 3925
3YSs0)(ID) u SYSHD(ID ,3MDIV(!, ID)*CT 3926

C BRANCH TO 6460 FROM 64-50.02 6456,06 3427
64660 CnNTINI-. 392A

C BRANCH Tn 6470 FROM *46 6050.01 3929
6470 CONTINUE 33

RETURN 3931
ew 3932

ENWisI? a 04120



SUBROUTINE ECON 3933
C ECONOMIC EVALUATION OF MULTIoRESERVOIR OPERATION 3934

DIMENSION A(15),BEN(12,8) ,0(12),SM( 12) ,V(S,40) ,VLEPTC8.4&0), 3M3
*VMAX(8,40),VU(9#Q0) 3936
commnN/BFTA/ 3937
*NYRS.IRG(l0) ,CPT(40,8) ,ICPTd40).IRE3(a0),NCP.NPERfluNITtVUNIT 3938
COMiMON,'BALT/ IECON,IE(8,401 ,IYEARNR!SR(40) ,FCVAL(12,40, 10), 3939
*GIIi I240),MYVAL(12,40,8),TmpP(40),TMPXCI?) 3940
COMM1ON/GAMmA/ IRES'4(40,30) 3941

C BRANCH TO 7000 F~rM 7080.01 7510.0? 394?
7000 FORMAT(IHI) 3943

CBRANCH TO 7010 FROlM 7110,02 3944
7010 FO~mAT(2Y#15A4) 3945

C @RANCH TO 7020 FROM 7100.00 3946
7020 FORMAT(I3p2XDSA4) 3947
C BRANCH TO 7030 FRnm 7130.13 7130,15 3948
C 7130,16 7130,t$ 3949
7030 FCRMAT(MY#14#.18r8FS,0) 3950

C BRANCH TO 7646 FROM 7120.00 3951
7040 FORMAT(1302XISA4) 3952

C BRANCH To 7050 FROM 7550.01 760o00 3953
C 7640,01 7680.C,1 7720.01 395.'
7050 FORMAHij3#13F9.0) 395S
C BRANCH TO 7060 FROM 7530,02 7580.01 3956
C 7620,02 7660,02 7700.02 3957
7060 FORMAT( 11H STA SUM 1?19) 3958
C ARANCH TO 7070 FROM 7560.01 7610.01 3959
C 7650.01 7690,01 7730.01 3960
7070 FORMATC/3H 3M 13F900) 3961
C BRANCH TO 7680 FROM 7900001 39b2
7080 FORMAT (1H*,13#14F8.l) 3963
C WAS * * * JOB AND STATION SPECIFICATION ) 964

NLwS 3965
NEBNL 39bb
WRIT! WOW700 3 967
WRITE bo7090) 3968

7090 FORMAT(37H CONTROL POINTS IDFNTIFIFD AS FOLLOWS )3969
D0 7100 MXal,NCPT 3970
MS!CPT CHX) 3971

c BRANCH TO 7100 FROm 7090.01 3972
7100 WRITE ( 6pl020)moaCPT(MpX)#Xv1,8) 3973

*~RITE C b#7110) 3974
7110 FORMATf4OHOBENfFIT FUNCTIONS IDENTIFIED AS FnLLOwS) 3975

DO 71po Jm1,Nf 3976
C **CARD ~A* 3977

READ(2,7010) CA(K~v~U1,15) 3978
C BRANCH TO 7120 FROM 7110.01 397q
7120 WRITE b#67040)J#(A(X),KU1,15) 398m

C * a READ ECONOMI1C FUNCTIONS *a aaaaaa* a aaaa3981
NEAwO 3982
DO 7510 JUINt 3983
IYRAUrYEAR 3984
REWIND 3 3985
WRIT! ( 607130)J 3986
710FRAC2HFUNCTIONS FOR BENEFIT 12) 3987
JTmPuo 3988
DO 7180 MXuINCPT 349
MmICpT (Mw) 399M
V(J*M)2O, 3991

VU(JM0u0, 3992
VMAX(J.M)a0, 39

VLEFT(JM)uO. 39

IFCIF(.~m),LE.0) GO TO 7180 3qqS
JTmPvj 3996b
MTHOO399
00 7170 INleNPER 3998
IFCI.LF.mTH) GO TO 7170 399q

C **CARD APa* (4000
READ(2,7030) ITMP,mT4, (HV~ALCI,ML),L*1,NL) 4001
rF(MoNF.YTMP) GO TO 7740 4002
WRIT! ( 6p7030)ITMP, MTm#(MYVALCIpovL)#LUINL) 4003

C **CARD Bv** 4004

61430 fXMI8rT a



READ(2,7030) ITMPMTI4.CECVAL(!.mL)DL.1,NL) 4005
!F(M.Ng.ITMP) GO TO 7740 46006
WRITE ( 6,7030)ITMP. MTM.(FCVALItm,L)#Lnl,NL) 4007
TmPO. 4008
DO 7140 LO1,NL 4009
?FCICVAL(1,mL).9T,7MP)TMP3[CVAL(IML) 4010

C BRANCH TO 7140 FROM 7130.20 4J011
7140 CONTINUE 4012

VMAX(J,M)SVMAX(JPM)tTMP ~4613
IFCMTH.LE*I) GO TO 7M70 4014
yTPxy~j 4019;
00 7160 IX217POMTH 4016
VMAXCJ,M)NVMAX(J#M),TMP 4017
DO 7150 4EINL an18
IYVAL(!XpM#L)2HYVALCIM#L) 4019

C BRANCH To 7150 FROM 7140,06 '602m
7150 FCVAL(IXpM#L)mECVALC! ,WL) 402t
C BRANCH TO 7160 FROM 7140.04 402e
716M CONTINUE 4023

C RANCM TO 7170 FROM 7130.11 7130.12 4024
C 7140.02 4025
7170 CONTINUE 4026

TEMP.NRS 4027
vLfFT(J,4)fYMAX(J,W)*TFMP 4028

C BRANCH TO 7180 FROM 7130,02 7130.08 4029
7180 CONTINUE 4030

IF(JTMP.EO.1) GO TO 7200 4031
WRITE C 6t7190) 4032

7190 FORMAT(5b4 NONE) 4033
GO TO 7510 4034

C men** COMPUTE BENEFIT VALUES a taaaa ta6035

C BRANCH TO 7200 FROM 7180,01 4636
7200 00 7500 !Ys1,NYRS 4037

IF(IECON.Lf.1) GO To 7240 4038
WRITE C 6#7210)IYRA,J 4039

7210 FORMATC,39X#32HMONTHLY UNALLOCATED BENEFITS FOR 15, 4040
104,N FUNCTION 1i? 4041

WRITE ( 6,72201(lpIu1,NPER 404?
7220 FORMAT (44+STA 1416) 4043

WRITF ( 6#7230) 14044
7230 FORMAT (ll4X,5HTO1TAL 464s

C SRANCH TO 7240 FROM 7200.01 4046
7240 SUMAsO, 04

7250 SMCJ)oo, 4Q49
00 7470 mXnlNCPT 4050
muICPT(mx) 4051
ITMP.NRESR(M) 405?
IF(ITMP.LE.0) GO TO 7270 14053
00 7260 X9t,!TMP 4054

7260 READ (3) QI(,).1NE 4055
READ (3) (TWPXCI),Iu ,NPFR) 4056

C BRANCH TO 7270 FROM 7250,04 4057
7270 00 7460 ITPml.NE 60589

?FCIE(ITP#M).LF.0) Gr~ 707460 4099
C ance FIRST PASS THRU ROUTINE 4060

level 4061
SUMmo. 406e
G0 TO 7290 4061

C BRANCH TO 7280 FROM 7430,01 7450,01 4064
7280 18.1 40653

C RRANCH TO 729n FROM 7270.04 4666
7290 READ (3) (Q(I)*I31.NPER) 4067

IF(ITP.EQJ) GO TO 7300 /4689
IFCIE(ITPv.',f.EO1)REAo (3)CQC I), JIlNpER) 4669
GO TO 7460 4070

C BRANCH TO 7300 FROM 72q0.01 7390.01 4071
730m DO 7370 IS1,NPER 407?

DO 7110 L22NL 4071
IU(HYVAL(1.m.LUII.G?,NYVAL(I.M.L))GO TO 7320 4074
IF(9(13.MYVAL(!,M,Li) 7330,7330#7310 467S

C BRANCH TO 7110 FROM 7300,01 46076
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7310 CONTINUE 14077
LENL w7

GO TrO 7330 47
C BRANCH TCr 7320 FROM 73n0:02 AJOBn
7320 LaLmi 'U08 I
C PRN6 TOl 7330 FROlM 7300.03 7110.M2 4082
7330 THPst. U083

IF(HY vAL(I, NLol) .LT HY VALU. mDL)) 48
* TMPUCg(I).MYVALCTML-l))/(HYVAL(I.mL)-HYVAL(ToML-1)I U0O85
TMPP(!)aECVAL(?,ML.1)*(1..TMP)*ECVALT,ML )*TmP Q4686

C I8mal RFiIguO NO RE3#B1s NO RE3 OR nIV 4087
IF (10) 7340,7350,7360 4088

7340 V(J#M~uV(J*M)$TMPP(I) 4089
VU(JM)UVU(J#M)4.?NPP(I) 4090
8EN(r,j)xTmPP(I) 4091
SUmeUSum4TMPP CI) 4019?
SM(1)aSM(I)*TMPP( I) 4M93
VLtFT(J,M)*VLEFT(J,M)wTMPP(I) 4094
GO TO 7370 4A095

C BRANCH TO 7350 FROM 7310:04 14096
7350 8EN(!.J)u8EN(I.j)wT4PP(I) 's097

GO TO 7370 409A
C BRANCH TO 7360 FROM 7330.04 14099
7360 BENC!,J)mBEN(Isj)-TMPP( I) 4100

SUMBSU.4uTMPP (I is101
SMCZ)*SMCI).TMPP(I) 410?
VCJP4)UV(JvM)wTMPP(I) 4101
VU(Jm)uVU(J#M).TMPP(J) 4104

CBRANCH TO 7370 FROM4 7300:00 7340.06 4l10r,
C 7350,01 4106
7370 CONTINUE 4107

IF C!!CJ,M)gNE.1) GO TO 7400 410A
IF (1M) 7380#7430,7400 4109

7360 logo 4110
DO 7390 !U1,NPER 4111
G(1)so(J)*TMPX(I) 4112

C BRANCH TO 7390 FROM 7380.01 4113
7390 CONTINUE 41114

GO TO 7300 4115
C BRANCH TO 7400 FROM 7370.01 7370,02 4114%
7400 ZF(I1CONLE,1)GO TO 7420 4117

WRITE (6,p7080) HCBEN(IpJ)fIalNPER) 4118R
WRITE ( 607410) SUM 14119

C BRANCH TO 7410 FROlM 74m80i 412M
7410 FORMAT (116X,F9,1) 4121

C BRANCH 7O 7420 FROM 7400.o00 4122
7420 SUMABSUMA,8UH 4123

GO TO 7460 4124
eBRANCH TO 7430 FROM 7370.0? 4 12c;

7430 !TMPsZNRESRWm 42
!FCITmPLE,0)GO TO 7280 4127
DO 7456 Is1.NPIR 4128
DO 7440 KSIPITMP 412q
IRBZRESM(MoK) 4130
IF(lR.LT,0)!Rx.IR 4131

C BRANCH TO 7440 FROM 7430.03 413?
7440 V(J, IR)uV(J, IR),BEN(IJ)*QII(I#() 4133

V(Jtm)ov(Jfm).SEN(IJ) a1341
@EN(I.J)wBEN(IpJ)*TMPP(I) 41135

C BRANCH TO 7450 FROM 7430.02 t3b
7450 CONTINUE 4137

GO TO 7280 a41314
C BRANCH TO 7460 FROM 7270.00 7?70,01 4139
C 7290.03 7420.01 4140
7460 CONTINUE 4141

C BRANCH TO 7470 FROM 7250:0t 4142
7470 CONTINUE 4a143

IF(IfCONLE*1)GU TO 74e90 4144
WRITE C 6*7480)CSMCT),!U1,NPER) 4145

7480 FORMAT C,1H+.3'4TOT,14F8,1) 4146
WRITE f 6P7410) SLJMA 4147

CBRANCH To 7490 FROM 7470:01t 414FI
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74a96 IYRAuIYRA+! 41~49
C BRANCH TO 7500 FROM1 7200.00 4 1 s (
7500 CONTINUtE 4151

TFCNFA.LT.J)NFARJ 4115?
C BRANCH TO 7510 FRnm 7120.02 7190.01 4153

7510 CONTINUE 4154
NE*NfA '1155

C eDz * * * * PRINT RESULTS ****a******** *** a 4156
WRITE C 6,7000) 4157
WRITE ( 607520) 4158

7520 FORMATC20X1H3AVERAGE ANNUAL BENEFITS IN THOUSAND D!'LL.ARS) 415q
WRITF ( 6,75301 4160

7S30 FORMAT (,27X,34HPROjFCT BENEFITS AT CONTROL POINTS) 4161
WRITFC6,780) 4162
WRITE C &v7060)CJpjz1,NE) 4163
DO 1540 J'1,NE 41t64

7540 SMCJ)8O, 4165
SUMA2O. 4166
TMPmNYRS 4167
TMPaI */TMP 4168
00 71560 mXml,NCPT 4169
M.TCPTCMX) 4170
summo. 4171
DO 7S50 JZI,NE 4172
IFCIF(Jpm).LE*O) GO TO 7550 IJ171
VUCJ*M)BVUCJPM)*TMP 4174
SMCJ)UsmCJ),VU(JOM) W17
SUMvsUM+VU(JfM) 4176

C BRANCH TO 7550 FROM 7540,07 7540.08 4177
7550 CONTINUE 4178

WRITE C &#7050)M#UM,.(VUCJM)#JUINE) 4179
C BRANCH TO 7560 FROM 7540.01' 4180
7560 SUMAuSIIlMA+SUM 4181

WRITE C b#7070)SUMA. CSM(J) .Ju1,NI) 4182
WRITE C 6#7570) 4183

7510 FORMAT C/2?X,4OMPRnJFCT BENEFITS ALLOCATED TO RESERVOIRS) 418d'
WRITFC6,7540) 418,5

C BRANCH TO 7580 FROM 7530.01 7620.01 4186
C 7660,01 7700,01 4187
7580 FORMATC38X $MEUNCTION) 4188

WRITE C 6t7060)(J*Jm1,NE) 4189
DO 7590 Jwl,NE 4190

7590 SMCJ)ml. 4191
SUmAwO * 4192
00 7610 MX*1.NCPT 41191
MEICPT CMX) 1419'
sumUos 14195
00 7600 Jo1,NE 4196
V(JOM)oVCJOM)*TMP 4197
VLEFT U. m)*VLFFT U, m) aTmP 4198
SMCJiUsMCJ)+V(J,m) 4199
SUMUSUM.V (Jpm) 4200

C BRANCH To 7600 FROM 7S90,05 4201
7600 CONTINUE 4202

WRITE C bp70S0)M#SUM. CVCJM) ,Jul Nf) 4203
C BRANCH To 7610 FROM 7590,02 4204
7610 SUNuSUMA+SUM 4205

WRITE C 6#7070)SUMA, CSMCJ)vJULNE) 4206
WRITE C 6,7620) 4207

7620 FORMATC/17X,50HPROJfCT PLUS PREPROJECT BENEFITS AT CnNTROL PMINTS) 4208
WRITF C 6#7480) 4209
WRITE C WOW60 CJ,Juj,Nf) 4210
00 7630 JiWoE 4211

7630 SMCJPm0, 4212
SUMAmO, 4213
00 7650 mXuipNCPT 4211
Wu!CPT(MX) 4?15

DO 7640 J21,NE 4217
V(J,M)8VMAX(JM)"VLFFTCJ#M) 4218
SMCJ)NSM(J)+VCJpM) 4?19
suftpsuW*VCJ,") 4220
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c BRANCH TO 76'40 FROM 7630,05 4221
76'40 CONTINUE 4222

WRITE ( bfT0S0)M#SUM, (V(J04)#JvlvNF) 4?23
C BRANCH TO 7650 FRnm 7610.0? 42214
7650 3UMAmSuMA+SUM 'J225

WRITE C 6p7070)SUMACSMCJ) .Jl NF) 4226
WRITE 6#7660) 42

7660 FORMAT C/21X,'62HTOTAL POTENTIAL BENEFITS AT CONTROL POINTS) 4228
WRITE 6#7580) 4229
WRITE t 6,7060) (J,JslNE) 4230
DO 7670 JwjgNE 4231

7670 SI'CJ)80. 14232
SLJMA80; ~4233
DO 7690 AXEI#NCPT at234

mgrcp(MX4235
SUMmo., 4236
DO 7680 JEINE 4237
SM(J)atA(J)+YMAX(JpM) 23
sutmnsul ,VMAX (JD ) 4239

C BRANCH TO 7680 FRWM 7670.05 4240
7680 CONTIViUE '4214 I

WRITE ( b,7050)MSUM, (VMAXCJDM),JmlpNF) 42'42
C BRANCH TO 7690 FROM 7670.02 42413
7690 SUMAmSUMA4.SUM 14244

WRITE C6#7070)SUMA, CSM(J) ,J'l NE) 4245
WRITE C6,7700) 42446

7700 FORMAT C/19X,'46HREMAINING POTE.NTIAL BENEFITS AT CONTROL POINTS) 42447
WRITE ( WS780 42u48
WRITE C 6,7060) (JJw1,NE) '42449

DO 7710 Js1,NE 44250
7710 Sm(J)o0. 4251

SUMA80O 11'25?
DO 7730 MXvI.NCPT 442S3
M*ICPT(MX) '4254
SUMaC' *4255
00 77;0 JPI,NE 4256
SM (JjaSm(J)*VLEFT(J#M) 4?57
SUMuSUMVLEFTCJ,M) 4258

C BRANCH TO 77Z0 FRnM MO1.OS 'j2s9
7720 CONTINUJE 4260

WRITF ( 6,7050)MSUMCVLEFT(Jm),juINE) 4261
C BRANCH TO 7730 FROM 7710.02 4262
7730 SUMAuSUMA+SUM 4263

W~RITE ( 6,70?0)SUM4h, SMCJ)fJul ,NF) 4?64

RUR BRANCH TO 77440 FROM 7130.14 7130.07 4266
770WRITE C6#7750) ST O 4267
770 ORP4ATtINH WRONG 'TN)4270

RETURN 16
END 47
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SUBROUTINE INTPOL(J.NVALDTEmPVARIPVAR2,TMPP) 4271
DIMEN31ON VARl(20,40)#VAR2(20LI) 4272
!PCTFMP.GT*VA~1lj,Jj) GO To 9600 4?73
L81 427*4
LI'2 '4275
60 TO 9630 '1276

C BRANCH TO 9600 FRCJm .03 ~ 4277
9600 DO 9610 LLu2PNVAL 4278

LELL '6279
IF(TIMPLT.VARI(L,J)) 00 TO 9620 t*280

C BRANCH TO 9610 FROM 9600.00 4281
9610 CONTINUE 4?82

C BRANCH TO 9620 FROM 9600,02 4283
9620 Llsal 428

C B~RANCH TO 9630 FROM *06 '1285
9630 TMPPavAFRZCL,J).CVAPI (LJ)wTEMP)/(VARI (L,J).VARI (Li ,J))* 41286

(VAR2CLvJ)UVAR2(LIj)) 4287
RETURN 4288
END 4289

EXHMI '4 *'480



SURRMTINE RFARNG '4?90
C SUMMARY OF OUTPUT FROM PP~r 723NXbOL2030 49

COMMON/DTAD4/ 4292
* KCPT.KPvR,KtPkAR3,KlRES, WUPST, MDIV, ML, MPFR,KQIL , SFRV, KUPOT '4293
COMMON./DTARG/ 29
, IZEROC3),IONE(3),ITWU(3),JZFHO(3),JONF (3),JT.'fl), ?
*KZEROC3) ,KONE (3) ,KTwO(3) ,NPMT(3) 1294,
COMMON /ALPHA/ 4197
*APE9D(123 ,APRn(12), 1DIVCM0),IPwR('10),IYRNPvORNREPEm2U40), 429A
*TyTLE(60),IP'xw 4299
COMMON/BETA/ '1300
e NYRS*7, 12,13, 1/ApT!%, 6, 1IM,1,oCPTCQ0,R), ICPT(L10),IRES('J0), 431
*NCPT.NPER,GUNIT,VUNIT '430p
CO'4MON/DLTA 1/ 4303
*ARRAYCI2,M0,2),SyQ)I(J0) .01C12.'4),STORB(12,30)o ,4301A

*ELEVc12,30)5'YEVP(30) ,EVP( 12,30),SyP4R(22) ,POWEPC12D??), Al10,
*SYSMP(22),SWRTPC 12,22)P, PMX(22),POMRP(l2#2o) SvgA('4o,,rA~lp4O, 4306
COMMON/GAMMA/ AVGCU0p50) 30

C II * UNREGULATED FLOwS 410A
C 12 *-RIVER FLOWS 430q
C 13 * DIVERSION 4310
C 14 DIVERSION SHORTAGE 4311
C 15 we DESfRfDwFLOw SHORTAGE "31?
C 16 me MINImum.FLOw SHORTAGE ~4311
C IT va ENDwOFwPERInD STORAGE 431'4
C IS we CHANGF IN STORAGE AT END OF PERIOD '4311s
C 19 as ENDmOFwP9RIOD ELEVATION 44116
C I10o- RESERVOIR DATA "317
C BRANCH4 To 8000 FROM 8010.01 4318
8000 FORMAT (1W!) 4319

C BRAN4CH TO 8010 FROm 80410;01 8076.00 4326
C 8100,00 8130,00 8160,00 8190.00 "321
C 8220,00 8300.00 833000n 8360.(i 4322
8010 FORMAT (23X#A2#19A4) '4123

WRITE f 6,8000) '43249
ICNDvo '4125
IF (NYRSLE.5Q) GO T0 8030 '4326
NYQSx56 4327
WRITE ( 6,8020) '432PI

8020 FORMAT ('45W 50 YEAR LIMIT *REARRANGES FIRST 50 YRS ONLY///) '4129
C BRANCH TO 8030 FROM M010:03 '4330

8030 IF (11,LE.0) GO TO 8060 '4331
CALL STNTP (!CNDMCPT) '4332

C BRANCH TO 80'40 FROM A0500a '4333
80'40 WRITE C 6,8010) TITLE '43311

WRITE f b#8050)GUNIT 4335
8050 FORMATC/'47XZ2H UNREGULATED FLOOS IN A4) '4334,

CALL OUTPT (11,1,IZERO,JZERO,KZERO) 4337
IF (II.LE.2) GO TO 8060 4338
11.2 '4339
G0 TO 80440 43'4

C BRANCH TO 8060 FROM go30:00 8050.02 4341
8060 IF (I2.LE,0) GO TO 8090 4314?

CALL SINTP (ICNDKCPT) 43143
C BRANCH TO 8070 FROM a88:1 '41'4L
8070 WRITE C 6#8010) TITLE 43145

WRITE C 608080)QUNIT 4346
8080 FORMAT(,'45Xs27M RIVER FLO% (REGULATED) IN A'4) 43147

CALL OUTPT (I2,1,IZFROJZEROpKZERO) 143'48
IF (12;LE,2) GO TO 8090 43'4q
1282 '4350
00 TO 8070 '4351

C BRANCH TO 8090 FROM 8660:0M 8080.M2 '4352
8090 IF (13,LE.o) GO TO 8120 '4353

CALL BINTP (ICNDMDIV) '4154
CBRANCH TO 8100 FROM 8110:04 '435S

8100 WRITE t 6,8010) TITLE '4356
WRITE ( 6,8110)QUNIT 4357

8110 FORMAT(/S5X14HII DIVERSION IN AdS) '4358
CALL r)UTPT (13v2,ION[*jONE#KONf) '4159
IF (13.LE.2) GO TO 8120 4360
138Z '4361
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GO in A100 46

C ~RNCH in 8120 FRnm 8900flA 8110.02 4363

8120 IF (14.LEFR) Gf TO 915 14364

CALL BT4P (!CNoMIV) 61

C BRANCH in 8130 FROm A140,04 43bb

8130 WRPITE ( 6#80t0, TITLF 3
WRITE t 6081U0)GUNIT 4b

81'sO FORMATC/dSTX,23H DIVFPSYON S~nRTAGE IN A4) 4b

CALL OLITPT (IM,2pIOlN!.J0NEMONF) 43170

IF (Y4.LF.?) GO TO gl~ '37 1

GO TO A110 4173

C BRANCH To 8150 FROM 8120.00 81'50.02 4374J

8150 IF C!5.Lfol) Go TO S180 '5375

CALL BINTP (ICND*KCPT) 17

C BRANCH TO 8160 FROM 8170,04 IJ377

8160 WRITE f 6,8010) TITLE 37

WRITE C 608170)QUNIT '5379

8170 pORMAT(/M6X,26H DESIRED FLOwd SHORTAGE IN AUS) 53A()

CALL OIJTPT (I5,1#IZEROJflNF,#XZFRO) 14381

IF C15*L~e.) GO To 8180 45392

15.2 4381i

GO TO 81b0 143845

C BRANCH Tn 8180 FROM 8150,00 8170,M2 4s385

8180 IF C1b.LF,O) GO To 8210 A9

CALL BINTP (ICNO,KCPT) 4387

B RANCH TO 8190 FROM 8200,05 LF3B

8190 WRITE C 6,8010) TITLE 31

wRTF C 6,8200)QUNIT 15390

8200 FCRmATf/4bw,2bH mINIMUM FL.Ow SMORTAGF IN A4) ss3ql

CALL OUTPT (I6*3plZFRO#JONEP(ZERO) '5392

IF C!6.LE.2) Go To 8210 45193

16*2 
4391

GO TO 80Q0 U 195

B RANCH Tn 8210 FROM 8180.00 8200.02 43196

8210 IF (NRES.LEO) RETURN 
43197

IF (17.LE*O) GO TO 8240 41qg

CALL BINYP (ICND,'(RF.S) '5399

C SRANCM TO $220 FROM 8230,045 4450f

8220 WRITE ( 6,8010) TITLO ~4401I
WR2TE ( 6#6230)VUNIT 44502

8230 FORmATC/43X,26H END OF PERIOD STORAGE IN AM) 44503

CALL O1ITPT (!7p5,Ii!ROvjZERO,#KZERO) 454045

IF CIT.Lfo?) GO TO 82450 44505

17.2 
44106

GO TO 9220 40

c BRANCH To 82550 FROM 8210.01 8?l0.02 45408

82450 IF (16.LE.0) GO TO 8320 414109

IFCI?.LE.0) CALL SINTPC1CNDtXRFS) 4410

00OP860 J22,NYRS '5511

DO 8250 mX*IPNCPT 4W5

,4SICPTCMX) 'S413

IF(IRES(M).LEe0) GO To 8250 MM I '

AVG(M,J)mARRAY (NPER,M,Jw1) '4415

C BRANCH TO 8250 FROM 82540,03 8240.05 44516

8250 CONTINUE 
'5417

C BRANCH TO 8260 FROM 8240.02 4418

8260 CONTINUE 
'SM1q

00) 8290 JoloNYPS 45420

DO 8280 PXol,NCPT 45421

,43!CPTCmII) 45422

IF (IRESCM),LE*0) On TO 8280 4423

TMPsAVGCM,J) '5424

AVC(Moj)*AQRAY(NPEQ,M,J)WTMP 44*25

DO 8270 181,NPER 44526

TEMPuARRAYC I MFJ) '54?7

AR"AvCIfmfJ)4TfMPwT4P 54428

TMPwTEMp 
42

C BRANCH TO 8270 FROM 8260,07 '5530

820CCIU RNHT 8280 FROM 8260,02 8260,65 4*432

8280 CONTINUE 
M5533

EXHIBIT * 50



C BRANCH TO 8290 FROM 9260.01 ~ 43
8290 CONTINUE '13

C BRANCH TO 8100 FROM 8310:014 4436
8300 WRITE C6,8010) TITLE '4437

WRITE 6#831o)VUNIT4&8
8310 FOR4AT(/446Xol9H STORAGE CHANGE IN A&') 44139

CALL OyTPT (18,4,IZEROPJZERONFMT) 44

IF C18.LF,2) GO TO 8320 '14141
1822 4442
GO TO 8300 44143

C BRANCH TO 8120 FROM A240.06 811n.02 '44414
8320 IF (19.LE.0) GO TO 8360 44r

CALL mINTP (ICNDpKRES) 4446
C BRANCH TO 8330 FROM 83140.04 4447
8330 WRITE C 608010) TITLE 14

WRITE ( 6083140) '4149
83140 FORMATC/45X#32H END OF PERIOD ELEVATION IN FFET) '4450

CALL OUTPT (19p5#ITWOJTWIpKT4O) 144451
IF (19.L[92) GO TO 8360 4452
19m2 14453
GO TO 8330 4"4514

C BRANCH TO 83S0 FROM 8360.0? 05
8350 FORMAT(/52X,15H RESERVOIR DATA ) 4456

C BRANCH TO 8360 FROM 8320.00 83140,02 4457
8360 IFCIln.LF.0) RETURN 4458

WRITE ( 680t0)TITLE "1'459
WRITE ( b#8350) 4460
Do 85530 MX@I#NCPT '4461
MmICPTCmX) 46b2
IFCIRE3CM).LE.0) GO TO 8550 44b
I YEA Ru 1YR 46
GO TO (8380#8370)pI10 4465

8370 IF(IPWRCM).LE.0) GO TO 8550 41466
C BRANCH TO 8380 FROm 8360.07 '"467
838M REWIND 1 4468

WRITE f 6,8390) M#CCPTCM,I),IU1,8) "1469
8390 FORMAT(/iX.146(1H,)/8H + CP NO 14plXp8A'4o2H */lX~ab(IH*)) 4470

IFCIPwKw.LF,0) GO TO 81410 m147
WRITE C 6,81400) "1472

81400 FORMAIC/13X,7'4 MONTH STORAGE ELEV INFLno OUTFLOW 4471
, EVAP AVG GEN GEN PK/,23Xpb8H ACwFT FT CFS '1471
,CFS ACwFT MEGAWATT KILOWATT 41475
Go Tn 84430 '"476

t BRANCH TO 81410 FRnm 93q0.01 0177

81410 WRITE ( 608'420) 41478
81420 FORMATC/13X,774 MONTH STORAGE ELEV INFLOw OUTFLro UU179

* EVAP GEN PoR /23X#68H ACmFT FT cps 4148n
*CF3 AC.SFT 1000 I(WN 4481

C BRANCH TO 81430 FROM 8400.03 '"482
81430 DO 815'4 jmlNYRS '"481

READCI )SYGI.Ql,STORBoELEVSYEVPEVRSYPWRDPOWERSYSHP,SHRTP,SYPmx, '"4814
* PrWRP,SYGAGA 4489

WRITE ( 6,81440)IYEAR '"486
84"40 FORMAT(/3H YR#15) 4487

IF(IPwRCm).LE.0) GO To 8510 4488
KmuPWR(W) 4489

!F(IPw'(#.LE.0) GO TO 81480 41490
8YPolR()mSYPWRCKY*.1 141 '"491
3YSH.P(K)*3YSHPK)*.1141 4492
DC 84156 IU1,NPER 4493
PcWERC!,K)EPnwERCI#K)*0,00t 414914

C BRANCH TO 81450 FROm 81440.06 11495

81450 CONTINUE 414196
SYPIWR(M)NSYPWR(K)*O,0O1 ~4497
WRITE C 6,81460) (APERDCI) ,APRDCI),STORB(I.m),ELEV(IM),TT Im)o , 41499
* ACI,M),EVP(IM) ,POWERCI,K) ,PowRW(I,M) ,1.1,NPER) 14499

C RRANCH TO 81460 FROM P490.0? 4500
81460 FORMATC10X,.2A14,F2,0,F10.2.F10,0,P9,0,F8.0,F12.'2,F1 0.0) 4501

WRITE ( 608470) SYQICm),SYGA(m),3YFVP(m),8YPWR(K),SYPMY(K) 40

81470 FOR'4ATCI3X#SH YEAR 22XF10.0,F9.0.F8.,F12.2,F10.0) 14503
GC TO AS30 45014

C RRANCH TO 8480 FROM A4410.01 4509

0510 EYHIBIT a4



8480 WRITE ( 6,86490) (APERDCI),APRD(I),STORBCIM),ELEV(!.M),OICIM), 'S6
1 OA(I.M) ,EVP(1,M) ,POWER(IK),IE1 ,NPER) '6507

C BRANCH TO 8490 FROM 8480s00 8510,61 '6508
8490 FORMAT( 10X,2A4pF12,o.710.2,F10,0,F9.0,F8.0,FI2,0) 41509

WRITE ( 6#8500) SYOI(M),SYQACM),5YEVP(m),3yPwR(K) Aslo
C BRANCH TO 8500 FROM 8%20.01 '6511
8500 FORmAT(13Xr5H YEAR 22xP10.0,F9,0,F8,p12,0) 4512

GO TO 8530 '6513
C BRANCH TO 8510 FROM 8440.01 '65111

8510 00 8520 ImlNPER 4515
WRITE ( 6,8490) APERDC!)gAPRDCI),ST0RS(IM),ELEVCIM) ,QI(!,m), 4516
* A(I.MhoEVPCIM) t4517

C BRANCH TO 8520 FROM 8510.00 4518
8520 CONTINUE '6519

WRITE ( 608500) SYQIC'4)pSYQACM),SYEVP(M) 4520
C BRANCH yn 8530 FROM 8470.01 8500.01 4521
8530 IYEARMIYEAR41 '6522
C BRANCH TO 8540 FROM 8430,00 4523
8540 CONTINUE '6524
C BRANCH TO 8550 FROM 8360,03 8360,05 '6525
C 8370.00 45 26
8550 CONTINUE 4527

RETURN 4S28
END 4529

FXHIBIT '6 .52-



SUBROUJTINE 8INTP(ICNDPLMT) 5(
D14ENSION~ 1NDC9) 4531
CCmmON/BETA/ 453?
0NYRS. !RG(1O),CPT(4O,8),TCPT(Oi0),IRfES(40),NCPTNPEP 4531
CCMMON/DLTA1/ ARRAY(12P40#2) i5i
COMMON/GAMMA/ AVG(400.jO) 453 c,
IF( ICNr) EQ,1)GO TO 9030 51
D0 9(00 !uloq53

9000 INO(!)m0 IJ53A
10.0 14539
Do 9010 1ml1,65u
!F(IRG(I),LE.0)GO TO 9010 a5a1
10810+1 S4;
INO B uIRANCH TO 9010 FROM 9000.0?p 9000,03 4540e

9010 CONTINuE45;
IFCIRGCT'J*LE*0*AN0*1RGC8)*LE03 GO TC q020 U546
lID~I4,4
IN0(7jmuD454

C BRANCH TO 9020 FROM 9010.01 '149
9020 IF(IRGC93,LE.0)GO TO 9030 455n

ZDu~l,1t '551
JNO(9,uIO 455?

c BRANCH TO 9030 FROM .07 902n,00 as5
9030 0O 90ao ?slob 4554

IFCIRGCI) .GT.0,AND.INO(I) .GT.OI O ?9060 4551;
C BRANCH Tn 9040 FROM 9030:00 4556
9040 CONTINuIE 4557

IFC(I~C).E..AO.RG8).E~).9.N0,),t*000TO 9090 ~ 455A
1v7 4559
GO TO 9060 4560

C BRANCH TO 9050 FRnm 9040:01 4J561
9050 IF (IRG(q9 ,LE,0*ORIND(9) .LE.0)RETURN '656?

1.9 4561
C 8RANCH TO 9060 FRnm 9010.'01 904j0.03 4564

9060 ION8O 4565
IONNEIns!ND(1) '1966
IF(ICND.EQ.0) GO TOI 9080 14567
00 9070 Julo1 IJ56A
IF(IRGCJ),OT.0,ANO.IND(J).EQ.0)IDNuION.1 4969

C BRANCH TO 9070 FRnM q060:03 4570
9070 CONTINUE 4571

IF (I .E.9.AND.IqG(7 *GT*0,ANO. IRGCB) .GT.0) ONUTION.1 457?
C SkANCm TU 9080 FR~M 9 0 60:0 2 45T1
9080 INDCI)m0 45S74

REOIND Qa 4575
DO 91'a0 ja1,NYPS 4576
IF(ICNf3.10*0) GO TO 9100 14577
Do 9090 KulpIDN 457A

9090 REAOc)0 5
C BRANCH TO 9100 FROM 9'180003 4580
9100 IF(I.EQ.9)GO To 9110 4581

READ(a)(AVO(MpJ),Mm1#LmT), ((ARRAY(K,MJ),Ku1.NPER),mm1,LmT) 4582
GO TO 9120 4583

C BRANCH TO 9110 FROM 9100:001 4584
9110 READ(4)CCARRAYcKpMj),#u1 ,NPFR),MulLMT) 4585

C BRANCH. To 9120 FROM 9100:02 4586
9120 IFCID)NN,fG*0)Gl TO 9140 4987

DO 9130 MKl, IDNN 458$1
READ(4) 4589

C BRANCH TO 9130 FROm 9120:01 4159n
913M CONTINUE 4591

C BRANCH TO 9140 PROM 9080:02 9120.00 4592
9140 CONTINUE 49

IC4DuI 4594
RETURN 4595
E040 4596
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3SBROUT I NE OlJTPT (I N, ITST, IFMT#JFMT #KFMT) 4S97
DIMENSION AVE (12) ,!pMT(3) ,J~.T(3)#K'F'MT(') US98

COMMION /ALPHA/ US99
*APFIRO(12) ,APR( i2) *T;,IV(140) ,IPWR(40), IYR,NP RNRS ,(4~ 4600
*TTTLE6),IP.'A 4J60t
Crl~mnN/R;ETA/ 4602

N YRSIRG(1O~ ,CPTODB,)#ICPT4O),IES(40)NCPTPNPER 4603
ComI/DTI APPAY( 12#40p2) 4600
crwmnfN/flAmm~A/ AVG(40,5O) 06

C BRANCH 70 9200 FRUM 9430.01 95,20.01 4606
9200 IrfJRMAT (IHI) 4607

C 1**I******,********~************* 460s

C * THF CARRIAGE CON~TROL 1+' (7(1 PRINT MORE THAN ONE RECORD * 4609

C * TO A LINE) DIFFER ON SOMEF SYSTEMS, FOR SYSTEMS THAT * 4610
C 0 SUPPRESSFS THE SPACE AFTER PRINTIN((PPOSED TO BEFORE * 46it
C * PRINTINGj ADD Tn THE FORMAT STATEMFNT A CARRIAGE CONTROL * 4612
C * CARACTER 1+1 Tn CARDS ..ITH AN 'A' IN COLUMN 73. DELETE * 4611
C * SAME FRO" CARD wITH D0. ACTIVATE STATEMENTS THAT HAVE AN * 4614
C * III IN CO)LUMN 73 (SUROUTINE cOUTPT). VICE VERSA FOR SYSTEMS* 4b15
C * 1'MAT 3UPPRFSSES SPACE BEFORE PRINTING *4616

c*****,***.******i******t******** 4617

C BRANCH TO 9?10 FROM 9310.01 41
C 9164A 34A82, RAEY H8/CTAMROF 0129
9210 FnRMAT(/8H, YEAR ,LVSA4) A4620

C BRANCH TO 9220 FROM 9310.05 9440,04 4621
C 226aD )GVA W4,X32j,,HI(TAwRnF 0?29
9220 FORPATCIH .1?3x#U4H AVG) D 4 623

C BRANCH Tn 9230 F ROM 9320.00 462"s
9230 FORMAT(/lX,4S(lH+)/8H 4 CP NO 14ptXoSA4,?H */lXp4b(lH+)) 4625

C BRANCH TO 9240 FROM 9440.02 4626
924M FORMAT (/5H YEARI51 4627

C BRANCH TO 92S0 FROM 9440.01 4628
C 926UA )4A62,ON PC H8,#(TAMRnF 0529
9250 FOCQMAT(/AH# CR NO,28A4) A4630

C BRANCH TO 9260 FROM 9340.00 4631
t 2364D )LATOT Hb#X121,,Ht(TAMROF 0629
9260 FnpmAT(IH t121K,6H TOTAL.) 04631

C 4634
ANYRSNNYRS 4635
GO TO (9270,9440..927M)PIND 4636

9270 DO 9430 MXmj#NCPT 4637
MRICPT (MX) 4639
GO Tn C9310,9280p93o6#9290#9290), ITST 4639

9280 IF(IDIV(M)l 9310,9430,9310 4640
C BRANCH TO 9290 FROM 9270,02 4641
9290 IF CIQES(M)) 9436p9410#9310 4642

C BRANCH TO 9300 FROM 92T0,02 4643
9300 IF (0M2( .,LF.0..AND.0m2(m).GT.Co.1)) GO TO 9430 4644

C BRANCH TO 9310 FROM 9270,02 P280.fl0 4645
C 9290,*00 4646
9310 wRITF ( 6,9230) mcCPTC(#),9(u18) 4647

WRIT! ( 6,02W0 (APERD(I),APRD(!),I31,NPER) '4640
IF (TTST4EU).a) GO To 9340 4649
IFCITSTEgQ.5)GO TO 9320 4650
IFCITST.EQ.2)MmZAB8(IDIV(H)) 4651
WRITE ( 6,9220) 4652
GO TO 9350 4653

C BRAN(,H TO 9320 FROM 9310.03 4654
9320 CONTINUE 4655

WRITF(b,9330) 14656
c BRANCH TO 9330 FROM 9380,00 9420.00 4657
c 9440.05 9500.00 4658

933n FORMATCIw 14!'659
00 TO 0350 4660

C BRANCH TO 9340 FROM 9310.02 4661
9340 RITE( 6#260)4662

c WITC6,20 BRANCH TO 9350 FROM 9310.06 9330.0:. 4663
9350 DO 9360 !u1,NPER 4664
9360 Avl(l)nof 46695

TAVE a 0 14666
IYFAR a iYQ 4667
00 910JoI,NYRS 4669

EXHISIT di .54



WR!TF(6,!FMT)IYEAR, CARRAY(IMJ),Ia1.#NPER) bq
rYEARarYlAR~t 41670
DO 9370 !UINPER 4~67 I

9370 AVE(! 1UAVE(I )+mRRAVCT DM#J) 4167?
!F(!TS7*EQ,5)GO TO 9380 "673
oRITf(6,JFMT)AvGCm,J) 47
TAVE x TAVE+AVG(M#J) 4675
GO TO 9390 4676

C BRANCi4 To 9380 FROM q370.01 /4677
9380 COIN!INUE 4678

'NR!TE(6,9330) 1'4679
B RANCH TO 9390 FROM 9360.03 9370,04 '1680

9390 CONTINUE '1681
IF C!TST.LQ.'6) GO) TO 94110 4682
Do 9£400 !ul,NPfR 4683

9400 AVE CT) AVE (I) /ANYRS '168La
C BRANCH TO 94*10 FROM ',390.01 '1685
9£J10 *RI7!CbKFMT) (AV[(!),Iul,NPLR) 46686

TAVE m TAVE/A'%YRS 4687
IF(ITST*EG,5) Go Tr) q420 4688
w.RTFc6,jFmT) TAVE '168q
GO TOl 9430 4690

C BRANCH TO 9£420 FROM 4410.0? '1691
94120 CONTINUE 4692

*RITE(6,9330) 49
C BRANCH4 TO 9£430 FROM 9270,00 9280.00 4694i
C 9290,00 9300.00 Q£410.0£4 '1695
9£431 CCNTINIJE '1696

WRITE ( 6#9200) '1697
RETURN '1699

C BRANCH TO 9440O FROM 9260.02 £4699
944J0 IYEARvTYP 4700

DO 9520 JNlNYRS 41701
WRITE C 6P92£40) IYEAR 4702
WRITE C 6,9250) (APERD(I)#APRD(I~oI.INPER) 4703
IFCITs7.NE.S)NRITE(6o9?20) 4701A
IFCITSTEO.S)WRITE(699330) I'IT05
D0 QS10 MXS1,NCPT "706
MSICPT CmX) '4707
GO TO (9'480#9'150,9'170#946009£460), ITST '1708

9'450 IFCIrIIVCM), 9490,9510,94190 41709
C BRANCH TC 94460 FROM 94JL0.08 4710
9146M IF CIR!S(m)) q510,951009480 "711

C BRANCH TO 947n FROM 94140.08 14712
9u70 IF (Qm?(m).L!e.,AND,£4m2(m)*GT*(W1,)) GO TO 9510 "713

C BRANCH TO 94480 FROM Q£4440.0 94460,00 o714
9's80 wRrTF6,rFMT)m, CARRAY(rm.j),I81,NPER) /J715

IF(ITST.EG,S)GO TO 9500 41716

GO TO 9510 '1718
C ARANCH TO 9490 FROM 9'150,06 /4719

WRTTEc6,IFMT)ICP7CMX), CARRAY(IMJ),1u1,NPER) '1721
wRI T! C 6JFMN 7A , , J '1722
GC Tln Q510 '723

C F)RANCH4 TO 9S00 FROM q4480.01 41724
9500 CnNTINUE 41725

wR!TE(6,9330) 14726
C BRANCH TO 9510 FROM 94140.06 9450.00 "727
C 9'160.00 94470,00 94480.03 9490.03 '1728
9510 CONTINUJE '1729

1YEAR*IyEAR+i '1730
C BRANCH~ TO 9520 FROM q'1'401 '1731
95V0 CONTINUE 4173?

WRITF(6,9200) '1733
RE ?UPR 17314
ENf) '73 s
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